Ath Edition 


SCOT) D.C STERN |) ADA IS: CROA SDIAW EAA IMO TIN 


a LANGE medical book 


SYMPTOM TO 
DIAGNOSIS 


An Evidence-Based Guide 


Fourth Edition 


Scott D. C. Stern, MD, FACP 
Professor of Medicine 
Clinical Director of Clinical Pathophysiology and Therapeutics 
University of Chicago 
Pritzker School of Medicine 
Chicago, Illinois 


Adam S. Cifu, MD, FACP 
Professor of Medicine 
Associate Dean for Medical School Academics 
University of Chicago 
Pritzker School of Medicine 
Chicago, Illinois 


Diane Altkorn, MD, FACP 
Professor of Medicine 
University of Chicago 

Pritzker School of Medicine 
Chicago, Illinois 


New York Chicago San Francisco Athens London Madrid Mexico City 
Milan New Delhi Singapore Sydney Toronto 


Copyright © 2020 by McGraw-Hill Education. All rights reserved. Except as permitted under the United States Copyright Act of 1976, 
no part of this publication may be reproduced or distributed in any form or by any means, or stored in a database or retrieval system, 
without the prior written permission of the publisher. 


ISBN: 978-1-26-012112-4 
MHID: — 1-26-012112-7 


The material in this eBook also appears in the print version of this title: ISBN: 978-1-26-012111-7, 
MHID: 1-26-012111-9. 


eBook conversion by codeMantra 
Version 1.0 


All trademarks are trademarks of their respective owners. Rather than put a trademark symbol after every occurrence of a trademarked 
name, we use names in an editorial fashion only, and to the benefit of the trademark owner, with no intention of infringement of the 
trademark. Where such designations appear in this book, they have been printed with initial caps. 


McGraw-Hill Education eBooks are available at special quantity discounts to use as premiums and sales promotions or for use in corpo- 
rate training programs. To contact a representative, please visit the Contact Us page at www.mhprofessional.com. 


Notice 

Medicine is an ever-changing science. As new research and clinical experience broaden our knowledge, changes in treatment and drug 
therapy are required. The authors and the publisher of this work have checked with sources believed to be reliable in their efforts to 
provide information that is complete and generally in accord with the standards accepted at the time of publication. However, in view 
of the possibility of human error or changes in medical sciences, neither the authors nor the publisher nor any other party who has been 
involved in the preparation or publication of this work warrants that the information contained herein is in every respect accurate or com- 
plete, and they disclaim all responsibility for any errors or omissions or for the results obtained from use of the information contained in 
this work. Readers are encouraged to confirm the information contained herein with other sources. For example and in particular, readers 
are advised to check the product information sheet included in the package of each drug they plan to administer to be certain that the 
information contained in this work is accurate and that changes have not been made in the recommended dose or in the contraindications 
for administration. This recommendation is of particular importance in connection with new or infrequently used drugs. 


TERMS OF USE 


This is a copyrighted work and McGraw-Hill Education and its licensors reserve all rights in and to the work. Use of this work is subject 
to these terms. Except as permitted under the Copyright Act of 1976 and the right to store and retrieve one copy of the work, you may 
not decompile, disassemble, reverse engineer, reproduce, modify, create derivative works based upon, transmit, distribute, disseminate, 
sell, publish or sublicense the work or any part of it without McGraw-Hill Education’s prior consent. You may use the work for your 
own noncommercial and personal use; any other use of the work is strictly prohibited. Your right to use the work may be terminated if 
you fail to comply with these terms. 


THE WORK IS PROVIDED “AS IS.” McGRAW-HILL EDUCATION AND ITS LICENSORS MAKE NO GUARANTEES OR WAR- 
RANTIES AS TO THE ACCURACY, ADEQUACY OR COMPLETENESS OF OR RESULTS TO BE OBTAINED FROM USING 
THE WORK, INCLUDING ANY INFORMATION THAT CAN BE ACCESSED THROUGH THE WORK VIA HYPERLINK OR 
OTHERWISE, AND EXPRESSLY DISCLAIM ANY WARRANTY, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED 
TO IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE. McGraw-Hill Education 
and its licensors do not warrant or guarantee that the functions contained in the work will meet your requirements or that its opera- 
tion will be uninterrupted or error free. Neither McGraw-Hill Education nor its licensors shall be liable to you or anyone else for any 
inaccuracy, error or omission, regardless of cause, in the work or for any damages resulting therefrom. McGraw-Hill Education has no 
responsibility for the content of any information accessed through the work. Under no circumstances shall McGraw-Hill Education and/ 
or its licensors be liable for any indirect, incidental, special, punitive, consequential or similar damages that result from the use of or 
inability to use the work, even if any of them has been advised of the possibility of such damages. This limitation of liability shall apply 
to any claim or cause whatsoever whether such claim or cause arises in contract, tort or otherwise. 


In memory of Kim Michele Stern, Suzanne Clamage Black 
Scott Stern 


For Sarah, Ben, and Amelia 
Adam Cifu 


In memory of my father, Robert Seidman 
Diane Altkorn 


This page intentionally left blank 


Contents 


Contributitig Authors: reris aids be heen de tp us p oia eet Gba des Hike MOE Rea Fae ERE pee Seta whale ad vii 
PrEfACGs i555 des bo bd dose detour eaodede ea ete aie Snead bk dha ened ered bo bee eb de ed a a E ee ee ahd ix 
Acknowledgmicnt iiss + i: ene t neiaie eidama detain drbih Bidet hap dane whe edi deca ed dare hed dete dele ended ad xi 
l; Diagnostic PROCESS 5 ssc cca cried bt ack eso a hora och hich Seach a than is aged a Poh Aranda Dasa tba ddan dh at 1 
Diane Altkorn, MD 
2. Screening and Health Maintenance. ..... 0.0... 00. ee ete e tenet reen 9 
Diane Altkorn, MD, & Elizabeth Schulwolf, MD, MA 
3. Abdominal Pain... 0... ce eee eee nee beeen en nee ence een teen nen eeeens 27 
Shobha W. Stack, PhD, MD 
4. Acid-Base Abnormalities: 5 3;.3.¢sisa-desede3 his sched dead SA LAER Oe AR Gk bas Ca be Bes 55 
Scott D. C. Stern, MD 
5. AIDS/HIV Infection iio oo edute iain wae deal a Rew wi dew a Aw Dealdh adele haar Se GN a a a iw alata acs 73 
Jean Luc Benoit, MD 
Gs Anema es Sea ot a eae athe Manne eadens daa aaa neRnaaw son adada uaa a a nn e saa keds 105 
Jeremy Smith, MD 
7 Bade Pii 2.5 tars tatsay isin Sle Pate a loa ey tasted oe batts Bea aah enters aE ao de ante Osby MIS ah GG Bea aA a dade ea a ahead 121 
Diane Altkorn, MD 
8. Blééding Disorders ss 034 oris sede ek DER ER ES ORAR ET ES 4 hy eo EROS OS e Ea iene eae dons oe 139 
Philip Hoffman, MD 
OE LC est Pati naire, wines oo dor Ss pte Raa Lee oo Ab Se A E a RA DG, Av or A aa aoe a 2s 151 
David Beiser, MD 
10. Cough, Fever, and Respiratory Infections... 0.2.0... 0... e tenes 173 
Scott D. C. Stern, MD 
11. Deliriuniand Dementia: 66h dc po eriei ea haw Es ES ie Bede de BRR PPS ae ee ES aes 201 
Payal K. Sanghani, MD 
12. Diabetes co cosa daana iiaa dav eo Se eeepc tate a iaa lec o-a aioe i dette dyed oda a teres sth avn dra E 215 
Diane Altkorn, MD 
I3: DYE Tara 1 or: aes || (1g PemgET A a a E E A AAE E A 233 
Keith W. Hamilton, MD 
YR DIAT A PE E E E A S E E E E a E E AA A A AEN, 247 
Scott D. C. Stern, MD 
15. Dyspiéa 4.202 i iiien E EE hl AR E E E E eee he Se EE . 273 
Robert L. Trowbridge, MD 
16. DY SUG seni ccseceterernsne eiras BER care ae a a A a ate e aa aE AA aA a dare DEEE aa aes 299 
Amber Pincavage, MD 
I7; Bdetiaies. «enc 2 ranana it aa a a a e a aaa a a a a r bao A ace 309 
Jason Alexander, MD 
I8; Fatigūe op ericscicetonesrit Cased dae Hd bitai itani a a eie E a a i Rea daa a aaa 329 
Amy R. Weinstein, MD, MPH 
19. “GT Bleeding: creena aeien Tad bho de ia aa as eb e n a db Ea anpa E a Leas 339 


Deepa Rani Nandiwada, MD, MS 


vi / CONTENTS 


20; Headache oie deka aniar ee ea a aie a ahh Gadi aad an dela ied tae a aaa 351 
Jennifer Rusiecki, MD 

21; Hematuriay scsi ia thet rinia tedden tedetabad tuba a oben de ted Dede th ted eb emda daw deeded 371 
Sachin Shah, MD 

222, Hypercalcemia... .25.254.0caack catia be SAE Re SOE ae OE ee Re ae 381 
Adam S. Cifu, MD 

23: Hypertension sss is iiiki BA ey dered OS ho EN Sater aes BS HS dent hE do Med dat ateahers 391 
Jason Alexander, MD 

24. Hyponatremia and Hypernatremia .......... eseese 405 
Scott D. C. Stern, MD 

25 FAY POLCMSLON sects. sotines ti tty dae Ma ee Ske abv aie mad bb gis Ged E E ace Renate Robb gr oak pentane palatine E EA 429 
Matthew M. Kalscheur, MD 

26. Jaundice and Abnormal Liver Enzymes... ... 0.0.10. e nett nee beeen eens 443 
Jason Alexander, MD 

27. Joint Pain oo edetia cheb Ghanian Ghd bd bu tae hdd oa a dda ta aad boas taeda deeds 463 
Adam S. Cifu, MD 

28: Kidney Injury; Acute iii. bc deges Seed edad de tet eee ead dad eh dae es en ey ted edebee eee ee a 485 
Ernie L. Esquivel, MD 

29) Rash: sic. ccceeerdcaghs fone eenvadee caiepavs ee Ge aead oe Pedarghaegdaagiaeonedbeertsentaee nie 501 
Sarah Stein, MD 

50. Sore Throat. 20.25.30. drier nnie eaa a Dieses dhae oaGewebdw eas ia eaei da ko anaes 521 
Ryan W. Nall, MD 

Ble: SYNCOPE bees ica wads SVEN baker domi REN Ewes Oo eai EP aw tele AAEE HY ENA ia deed uales abd guakwns 531 
Scott D. C. Stern, MD 

32. Unintentional Weight Loss: <. sso cacci cece eee on eee be ee SE eee eed eee bane Dae po eee 561 
Andrew Olson, MD 

33: Wheezing and Sidor s peiie eb ees oa ties eee ae REA ee ea adele AE beans BS E 587 


Nadia L. Bennett, MD, MSEd 


Contributing Authors 


Jason Alexander, MD 

Assistant Professor of Medicine 
Section of General Internal Medicine 
University of Chicago 

Chicago, Illinois 

Edema 

Hypertension 

Jaundice 


Diane Altkorn, MD 

Professor of Medicine 

Section of General Internal Medicine 
University of Chicago 

Chicago, Illinois 

Diagnostic Process 

Screening and Healthcare Maintenance 
Back Pain 

Diabetes 


David Beiser, MD 

Associate Professor of Medicine 
Section of Emergency Medicine 
University of Chicago 

Chicago, Illinois 

Chest Pain 


Nadia L. Bennett, MD, MSEd 
Associate Professor of Clinical Medicine 
Section of Hospital Medicine 
University of Pennsylvania 
Philadelphia, Pennsylvania 

Wheezing and Stridor 


Jean Luc Benoit, MD 
Associate Professor of Medicine 
Section of Infectious Diseases 
University of Chicago 

Chicago, Illinois 

AIDS 


Adam S. Cifu, MD 

Professor of Medicine 

Section of General Internal Medicine 
University of Chicago 

Chicago, Illinois 

Hypercalcemia 

Joint Pain 


Ernie L. Esquivel, MD 

Assistant Professor of Medicine 

Section of Hospital Medicine, Division of General 
Internal Medicine 

Weill Cornell Medical College 

New York, New York 

Kidney Injury, Acute 


vii 


Keith W. Hamilton, MD 

Assistant Professor of Clinical Medicine 

Division of Infectious Diseases 

Perelman School of Medicine at the University of Pennsylvania 
Philadelphia, Pennsylvania 

Diarrhea 


Philip Hoffman, MD 

Professor of Medicine 

Section of Hematology and Oncology 
University of Chicago 

Chicago, Illinois 

Bleeding Disorders 


Matthew M. Kalscheur, MD 

Assistant Professor of Medicine 

Division of Cardiovascular Medicine 

University of Wisconsin School of Medicine and Public Health 
Madison, Wisconsin 

Hypotension 


Ryan W. Nall, MD 

Assistant Professor of Medicine 
Division of General Internal Medicine 
University of Florida 

Gainesville, Florida 

Sore Throat 


Deepa Rani Nandiwada, MD, MS 

Assistant Professor of Clinical Medicine 

Division of General Internal Medicine 

University of Pennsylvania, Perelman School of Medicine 
Philadelphia, Pennsylvania 

GI Bleeding 


Andrew Olson, MD 

Assistant Professor 

Director, Medical Educator Scholarship and Development 
Director, Becoming a Doctor Course 

Departments of Medicine & Pediatrics 

University of Minnesota Medical School 

Weight Loss, Unintentional 


Amber Pincavage, MD 

Associate Professor of Medicine 
Section of General Internal Medicine 
University of Chicago 

Chicago, Illinois 

Dysuria 


Jennifer Rusiecki, MD 

Assistant Professor of Medicine 
Section of General Internal Medicine 
University of Chicago 

Chicago, Illinois 

Headache 


viii / CONTRIBUTING AUTHORS 


Payal K. Sanghani, MD 

Assistant Professor of Medicine 
Section of General Internal medicine 
Medical College of Wisconsin 
Milwaukee, Wisconsin 

Delirium 


Elizabeth Schulwolf, MD, MA 
Associate Professor of Medicine 
Division of Hospital Medicine 
Loyola Medicine 

Maywood, Illinois 

Screening and Healthcare Maintenance 


Sachin Shah, MD 

Associate Professor of Medicine and Pediatrics 
Section of General Internal Medicine 
University of Chicago 

Chicago, Illinois 

Hematuria 


Jeremy Smith, MD 

Associate Professor of Medicine 
Division of General Internal Medicine 
University of Wisconsin 

Madison, Wisconsin 

Anemia 


Shobha W. Stack, PhD, MD 
Assistant Professor of Medicine 
Division of General Internal Medicine 
University of Washington 

Seattle, Washington 

Abdominal Pain 


Sarah Stein, MD 

Associate Professor of Pediatrics and Medicine 
Section of Dermatology 

University of Chicago 

Chicago, Illinois 

Rash 


Scott D. C. Stern, MD 

Professor of Medicine 

Section of General Internal Medicine 
University of Chicago 

Chicago, Illinois 

Acid Base 

Cough and Fever 

Dizziness 

Hyponatremia 

Syncope 


Robert L. Trowbridge, MD 
Associate Professor of Medicine 
Tufts University School of Medicine 
Maine Medical Center 

Portland, Maine 

Dyspnea 


Amy R. Weinstein, MD, MPH 
Assistant Professor 

Division of General Medicine 
Harvard Medical School 
Boston, Massachusetts 

Fatigue 


Preface 


Our goal in creating Symptom to Diagnosis was to develop an 
interesting, practical, and informative approach to teaching the 
diagnostic process in internal medicine. Interesting, because real 
patient cases are integrated within each chapter, complementing 
what can otherwise be dry and soporific. Informative, because 
Symptom to Diagnosis articulates the most difficult process in 
becoming a physician: making an accurate diagnosis. Many other 
textbooks describe diseases but fail to characterize the process that 
leads from patient presentation to diagnosis. Although students 
can, and often do, learn this process through intuition and 
experience without direct instruction, we believe that diagnostic 
reasoning is a difficult task that can be deciphered and made 
easier for students. Furthermore, in many books the description 
of the disease is oversimplified, and the available evidence on the 
predictive value of symptoms, signs, and diagnostic test results is 
not included. Teaching based on the classic presentation often fails 
to help less experienced physicians recognize the common, but 
non-classical presentation. This oversight, combined with a lack 
of knowledge of test characteristics, often leads to prematurely 
dismissing diagnoses. 

Symptom to Diagnosis aims to help students and residents learn 
internal medicine and focuses on the challenging task of diagnosis. 
Using the framework and terminology presented in Chapter 1, 
each chapter addresses one common complaint, such as chest 
pain. The chapter begins with a case and an explanation of a 
way to frame, or organize, the differential diagnosis. Diagnostic 
algorithms are presented that give the learner a way of working 
through the diagnostic process. As the case progresses, clinical 
reasoning is clearly articulated. The differential diagnosis for that 
particular case is summarized in tables that delineate the clinical 
clues and important tests for the leading diagnostic hypothesis 
and important alternative diagnostic hypotheses. As the chapter 
progresses, the pertinent diseases are reviewed. Just as in real 
life, the case unfolds in a stepwise fashion as tests are performed 
and diagnoses are confirmed or refuted. Readers are continually 
engaged by a series of questions that direct the evaluation. 

Symptom to Diagnosis can be used in three ways. First, it is 
designed to be read in its entirety to guide the reader through 
a third-year medicine clerkship. We used the Core Medicine 
Clerkship Curriculum Guide of the Society of General Internal 
Medicine/Clerkship Directors in Internal Medicine to select the 
symptoms and diseases we included, and we are confident that the 
text does an excellent job teaching the basics of internal medicine. 
Second, it is perfect for learning about a particular problem by 
studying an individual chapter. Focusing on one chapter will 
provide the reader with a comprehensive approach to the problem 
being addressed: a framework for the differential diagnosis, an 


opportunity to work through several interesting cases, and a review 
of pertinent diseases. Third, Symptom to Diagnosis is well suited to 
reviewing specific diseases through the use of the index to identify 
information on a particular disorder of immediate interest. 

Our approach to the discussion of a particular disease is different 
than most other texts. Not only is the information bulleted to make 
it concise and readable, but the discussion of each disease is divided 
into 4 sections. The Textbook Presentation, which serves as a concise 
statement of the common, or classic, presentation of that particular 
disease, is the first part. The next section, Disease Highlights, 
reviews the most pertinent epidemiologic and pathophysiologic 
information. The third part, Evidence-Based Diagnosis, reviews the 
accuracy of the history, physical exam, laboratory and radiologic 
tests for that specific disease. Whenever possible, we have listed the 
sensitivities, specificities, and likelihood ratios for these findings 
and test results. This section allows us to point out the findings 
that help to “rule in” or “rule out” the various diseases. History 
and physical exam findings so highly specific that they point 
directly to a particular diagnosis are indicated with the following 


“fingerprint” icon: 
= fingerprint 


We also often suggest a test of choice. It is this part of the book 
in particular that separates this text from many others. In the final 
section, Treatment, we review the basics of therapy for the disease 
being considered. Recognizing that treatment evolves at a rapid 
pace, we have chosen to limit our discussion to the fundamentals of 
therapy rather than details that would become quickly out of date. 

The fourth edition has been completely updated through a 
comprehensive review of the relevant literature and many chapters 
have undergone substantial revisions by new authors. Changes 
include new algorithms and approaches in the chapters on 
Chest Pain, Syncope, Dizziness, and others. Recently developed 
new diagnostic tools are discussed in the chapters of Diarrhea, 
Jaundice, and Cough and Fever, and new guidelines have been 
included in the chapters on Screening, Diabetes, and Hypertension. 

For generations the approach to diagnosis has been learned 
through apprenticeship and intuition. Diseases have been described 
in detail, but the approach to diagnosis has not been formalized. In 
Symptom to Diagnosis we feel we have succeeded in articulating this 
science and art and, at the same time, made the text interesting to 
read. 


Scott D. C. Stern, MD 
Adam S. Cifu, MD 
Diane Altkorn, MD 
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| have a patient with a problem. How do I figure out 
the possible causes? 


Diane Altkorn, MD 


THE DIAGNOSTIC PROCESS 


Constructing a differential diagnosis, choosing diagnostic tests, and 
interpreting the results are key skills for all physicians. The diagnos- 
tic process, often called clinical reasoning, is complex, and errors 
in reasoning are thought to account for 17% of all adverse events. 
Diagnostic errors can occur due to faulty knowledge, faulty data 
gathering, and faulty information processing. While this chapter 
focuses on the reasoning process, remember that the data you acquire 
during the history taking and the physical exam, sometimes accom- 
panied by preliminary laboratory tests, form the basis for your initial 
clinical impression. Even with flawless reasoning, your final diagno- 
sis will be wrong if you do not start with accurate data. You must 
have well developed interviewing and physical examination skills. 
Clinicians generally use dual reasoning processes to work 
through a case. System 1 reasoning, relatively rapid and intuitive, 
is based on pattern recognition and involves matching the patient’s 
presentation to an illness script, a prior example stored in mem- 
ory. System 2 reasoning is a slower process in which the clinician 
uses an explicit analytic approach. System 1 thinking predominates 
when an experienced clinician encounters a straightforward case, 
with system 2 predominating when the case is more complicated or 
the clinician is less experienced. Most of the time there is an uncon- 
scious blending of the two systems. Clinicians should be aware of 
common biases in clinical reasoning (Table 1-1) and reflect upon 
their reasoning processes, looking for potential errors. This chapter 
breaks down the reasoning process into a series of steps that can help 
you work through large differential diagnoses, avoid biases, and ret- 
rospectively identify sources of error when your diagnosis is wrong. 


A MODEL FOR CLINICAL REASONING (Figure 1-1) 
Step 1: Identify the Problem 


Be certain you understand what the patient is telling you. Some- 
times “I’m tired” means “I become short of breath when I walk 


Table 1-1. Common biases in clinical reasoning. 


Name of Bias Description 


Availability Considering easily remembered diagnoses 


more likely irrespective of prevalence 


Ignoring atypical features that are 
inconsistent with the favored diagnosis 


Seeking data to confirm, rather than refute 
the initial hypothesis 


Premature closure Stopping the diagnostic process too soon 


and at other times means “My muscles are weak.” Construct a 
complete problem list consisting of the chief complaint, other 
acute symptoms and physical exam abnormalities, laboratory test 
abnormalities, chronic active problems (such as diabetes or hyper- 
tension), and important past problems (such as history of bowel 
obstruction or cancer). Problems that are likely to be related, such 
as shortness of breath and chest pain, should be grouped together. 
It is necessary to accurately identify the problem every time you 
evaluate a patient. 


Step 2: Frame the Differential Diagnosis 


The differential diagnosis should be framed in a way that 
facilitates recall. It might be possible to memorize long lists of 
causes, or differential diagnoses, for various problems. However, 
doing so would not necessarily lead to a useful organization 
of differentials that helps you remember or use them. Instead, 
it is preferable to use some kind of problem-specific framework 
to organize differentials into subcategories that are easier to 
remember and often clinically useful. Problem-specific frame- 
works can be anatomic, a framework often used for chest pain; 
organ/system, used for symptoms with very broad differentials 
like fatigue; physiologic; or based on pivotal points (defined 
below). Each chapter in Symptom to Diagnosis begins with a 
problem-specific framework for the differential. Using such 
frameworks has been shown to improve the diagnostic accuracy 
of medical students. 


Step 3: Organize the Differential Diagnosis 


Structuring the differential diagnosis into clinically useful 
subgroups can enable you to systematically work through the 
differential diagnosis. Sometimes the framework that is easiest 
to remember, such as grouping causes of dyspnea as cardiac or 
pulmonary, does not facilitate reasoning. Then, reorganizing the 
differential in a way that helps you understand the order in which 
to consider various diagnoses is necessary. The most clinically use- 
ful differentials are organized using pivotal points, one of a pair of 
opposing descriptors that compare and contrast clinical character- 
istics. Examples include old versus new headache, unilateral versus 
bilateral edema, and right lower quadrant pain versus epigastric 
pain. When pivotal points are used to frame the differential in the 
first place, it is not necessary to reorganize the differential to create 
a diagnostic algorithm. 

You can frame and reorganize the differential yourself or find a 
source that does so in a way that makes sense to you. Each chapter 
in Symptom to Diagnosis contains a diagnostic algorithm that uses 
pivotal points to highlight logical reasoning pathways for each 
symptom. Steps 2 and 3 need to be done only once for each clinical 
problem you encounter; with experience, you will develop a rep- 
ertoire of logically framed differentials and structured diagnostic 
approaches to problems you encounter. 


2 / CHAPTER 1 


= 
— 


No 


Diagnosis 
confirmed? 


Diagnosis 
confirmed? 


Figure 1-1. A model for clinical reasoning. 


Step 4: Limit the Differential Diagnosis 


Since every disease in a differential may not be relevant to an indi- 
vidual patient, using pivotal points to create a patient-specific 
differential diagnosis can help narrow the list. Extracting pivotal 
points from the history and physical exam enables the clinician 
to limit a large, complete differential diagnosis to a more focused 
set of diagnoses pertinent to that particular patient. This step, and 


Yes 


steps 5 through 9, should be included in your clinical reasoning 
for all patients. 


Step 5: Explore Possible Diagnoses Using 
History and Physical Exam Findings 


The next step is to look for clinical clues that point toward the most 
likely diagnosis. Does the patient have risk factors for a particular 


diagnosis? Does the patient’s description of the symptom suggest a 
likely cause? What have you observed on physical exam? Focus on 
the positive—positive findings on history or physical exam are impor- 
tant (65% of positive findings have a specificity > 80% and 43% 
of positive findings have a specificity > 90%). One-third have an 
LR+ > 5, and 16% have an LR+ > 10. Some very specific findings 
strongly suggest a specific diagnosis because they are rarely seen 
in patients without the disease, just as fingerprints point to a spe- 
cific person because they are not seen in more than 1 individual. 
Such “fingerprint” findings will be marked with the symbol “FP” 
throughout the book. On the other hand, do not be fooled by the 
negative; “classic” findings, especially individual findings, are often 
absent. Only 21% of negative findings have a sensitivity > 80%, 
and only 11% of > 90%; just 7% have an LR- of < 0.1. 


Step 6: Rank the Differential Diagnosis 


Rank the differential diagnosis using the results obtained in Step 5. 

Even in a limited differential, not all diagnoses are equally likely 

or equally important. There are 4 approaches to ranking, or prior- 

itizing, the differential diagnosis for a given problem: possibilistic, 

probabilistic, prognostic, and pragmatic. 

A. Possibilistic approach: Consider all known causes equally 
likely and simultaneously test for all of them. This is not a 
useful approach. 


B. Probabilistic approach: Consider first those disorders that are 
more likely; that is, those with the highest pretest probability, 
the probability that a disease is present before further testing 
is done. 


C. Prognostic approach: Consider the most serious diagnoses first. 


D. Pragmatic approach: Consider the diagnoses most responsive 
to treatment first. 

Clearly, there are limitations to each of these individual 
approaches. Experienced clinicians simultaneously integrate prob- 
abilistic, prognostic, and pragmatic approaches when reorganizing 
and prioritizing a differential diagnosis in order to decide when 
testing is necessary and which test to order (Table 1-2). Clinicians 
use their knowledge of pivotal points; “fingerprints”; risk factors; 
typical or “textbook” presentations of disease; the variability of dis- 
ease presentation; and prevalence and prognosis to select a leading 
hypothesis, must not miss hypotheses, and other active alternative 
hypotheses. 


Step 7: Test Your Hypotheses 


Sometimes you are certain about the diagnosis based on the initial 
data and proceed to treatment. Most of the time, however, you 
require additional data to confirm your diagnostic hypotheses; in 
other words, you need to order diagnostic tests. Whenever you do 
so, you should understand how much the test will change the prob- 
ability the patient has the disease in question. 


Step 8: Re-rank the Differential 
Based on New Data 


Remember, ruling out a disease is usually not enough; you must 
also determine the cause of the patient’s symptom. For example, 
you may have eliminated myocardial infarction (MI) as a cause 
of chest pain, but you still need to determine whether the pain is 
due to gastroesophageal reflux, muscle strain, aortic dissection, etc. 
Whenever you have not made a diagnosis, or when you encounter 
data that conflict with your original hypotheses, go back to the 
complete differential diagnosis and reprioritize it, taking the new 
data into consideration. Failure to reconsider the possibilities is 
called premature closure (see Table 1-1), one of the most common 
diagnostic errors made by clinicians. 
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Table 1-2. Ranking the differential diagnosis. 


Diagnostic Hypotheses Testing Implications 


Leading Hypothesis 


Choose tests to confirm 
this disease 


+ The most likely diagnosis based 
on prevalence, demographics, risk 


factors, symptoms and signs © High specificity 


+ High LR+ 


Active Alternatives 


Choose tests to exclude 
these diseases 


+ Diagnoses that are life-threatening— 
must not miss diagnoses 


+ Diagnoses with high prevalence— 
most common diagnoses 


+ High sensitivity 
+ Very low LR- 
+ Diagnoses that are reasonably likely 

based on demographics, risk factors, 

symptoms and signs 


Other Hypotheses 


Do not test for these 
diseases initially 


e Not excluded 


e Not serious, treatable, or likely 
enough to be tested for initially + Test later if the leading 
hypothesis and active 


alternatives are disproved 


Excluded Hypotheses 


e Diagnoses disproved based on 
demographics, risk factors, symptoms 
and signs or prior test results 


No further testing necessary 


Step 9: Test the New Hypotheses 


Repeat the process until a diagnosis is reached. 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 
Step 1: Identify the Problem 


PATIENT S 


Mrs. S is a 58-year-old woman who comes to an urgent 
care clinic complaining of painful swelling of her left calf that 
has lasted for 2 days. She feels slightly feverish but has no 
other symptoms such as chest pain, shortness of breath, or 
abdominal pain. She has been completely healthy except for 
hypertension, osteoarthritis of her knees, and a cholecys- 
tectomy, with no history of other medical problems, surger- 
ies, or fractures. Her only medication is hydrochlorothiazide. 
She had a normal pelvic exam and Fap smear 1 month ago. 
Physical exam shows that the circumference of her left calf 
is 3.5 cm greater than her right calf, and there is 1+ pitting 
edema. The left calf is uniformly red and very tender, and 
there is slight tenderness along the popliteal vein and medial 
left thigh. There is a healing cut on her left foot. Her temper- 
ature is 37.7°C. The rest of her exam is normal. 


w What is Mrs. S's problem list? 


Problem lists should begin with the acute problems, followed 
by chronic active problems, ending with inactive problems. 
Mrs. S’s problems are (1) painful left leg edema with erythema, 
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(2) hypertension, (3) osteoarthritis of the knees, and (4) status post 
cholecystectomy. 


Step 2: Frame the Differential Diagnosis 


How do you frame the differential diagnosis 
for edema? 


As discussed in Chapter 17, Edema, the problem-specific organiza- 
tion of the full differential diagnosis starts with the distribution of 
the edema: generalized versus unilateral and limb versus localized. 
The causes of edema are fairly distinct for each of these subcate- 
gories. For instance, heart failure and chronic kidney disease cause 
generalized not unilateral edema. 


Step 3: Organize the Differential Diagnosis 


Since the edema differential is framed using the pivotal point of 
edema distribution, it is not necessary to organize it—step 3 has 
already been done. 


Step 4: Limit the Differential Diagnosis 


y 


Mrs. S has acute unilateral leg edema, a pivotal point that leads to 
a limited portion of the edema differential. 

Diagnostic possibilities are now narrowed to a distinct subset of 
diseases that can be organized using an anatomic framework: 


A. Skin: Stasis dermatitis 


What are the pivotal points in Mrs. S's presenta- 
tion? How would you limit the differential? 


B. Soft tissue: Cellulitis 

C. Calf veins: Distal deep venous thrombosis (DVT) 
D. Knee: Ruptured Baker cyst 

E. Thigh veins: Proximal DVT 


FE Pelvis: Mass causing lymphatic obstruction 


Step 5: Use History and Physical Exam 
Findings to Explore Possible Diagnoses 


Consider the risk factors for each of the diagnostic possibilities as 
well as their associated symptoms and signs. For example, venous 
insufficiency is a risk factor for stasis dermatitis, and there may 
be hemosiderin staining along the malleolar surface on physical 
exam. Cellulitis often follows skin injury, and physical exam shows 
erythema and tenderness. DVT is more frequent in patients with 
underlying malignancy or recent immobilization, and there may be 
shortness of breath if the clot has embolized. 


Step 6: Rank the Differential Diagnosis 


Ww 


Mrs. S has a constellation of symptoms and signs supporting the 
diagnosis of cellulitis as the leading hypothesis: fever; an entry 
site for infection on her foot; and a red, tender, swollen leg. 


What are the important clinical clues in Mrs. S's 
presentation? How would you rank and prioritize 
the limited differential? What is your leading 

hypothesis? What are your active alternatives? 


Even without risk factors for DVT, the active alternatives are prox- 
imal and calf DVT, being both common and “must not miss” diag- 
noses. If cellulitis and DVT are not present, ruptured Baker cyst 
and a pelvic mass should be considered. Finally, stasis dermatitis 
is excluded in a patient without a history of chronic leg swelling. 


How certain are you that Mrs. S has cellulitis? 

Vie Should you treat her with antibiotics? How 
certain are you that she does not have DVT? 
Should you test for DVT? 


THE ROLE OF DIAGNOSTIC TESTING 
Step 7: Test Your Hypotheses 


| have a leading hypothesis and an active 
j alternative—how do I know if need to do 


atest or if | should start treatment? 


Once you have generated a leading hypothesis, with or without 
active alternatives, you need to decide whether you need further 
information before proceeding to treatment or before exclud- 
ing other diagnoses. One way to think about this is in terms of 
certainty: how certain are you that your hypothesis is correct, and 
how much more certain do you need to be before starting treat- 
ment? Another way to think about this is in terms of probability: 
is your pretest probability of disease high enough or low enough 
that you do not need any further information from a test? 


Determine the Pretest Probability 


There are several ways to determine the pretest probability of your 
leading hypothesis and most important (often most serious) active 
alternatives: use a validated clinical decision rule (CDR), use prev- 
alence data regarding the causes/etiologies of a symptom, and use 
your overall clinical impression. 


A. Use a validated CDR 


1. Investigators construct a list of potential predictors of a 
disease, and then examine a group of patients to determine 
whether the predictors and the disease are present. 

a. Logistic regression is then used to determine which 
predictors are most powerful and which can be omitted. 

b. The model is then validated by applying it in other 
patient populations. 

c. To simplify use, the clinical predictors in the model are 
often assigned point values, and different point totals 
correspond to different pretest probabilities. 

2. CDRs are infrequently available but are the most precise 
way of estimating pretest probability. 

3. Ifyou can find a validated CDR, you can come up with an 
exact number (or a small range of numbers) for your pretest 
probability. 

B. Use information about the prevalence of etiologies for a symptom. 

1. You can sometimes find this information in textbooks or 
review articles. 

2. It is important to assess the quality of any studies you find 
before using the data. 

C. Use your overall clinical impression. 


1. This is a combination of what you know about disease 
prevalence and the match between the expected history 


and physical with that of the patient, mixed with your 
clinical experience, and the ever elusive attribute “clinical 
judgment.” 


2. This is just as imprecise as it sounds, and it has been shown 
that physicians are disproportionately influenced by their 
most recent clinical experience. 


3. Nevertheless, it has also been shown that the overall 
clinical impression of experienced clinicians has significant 
predictive value. 


4, Clinicians generally categorize pretest probability as low, 
moderate, or high. This rather vague categorization is 
still helpful. Do not get distracted thinking a number is 
necessary. 


Consider the Potential Harms 


Consider the potential harms of both a missed diagnosis and 

the treatment. 

A. It is very harmful to miss certain diagnoses, such as MI or 
pulmonary embolism, while it is not so harmful to miss 
others, such as mild carpal tunnel syndrome. You need to 
be very certain that life-threatening diseases are not present 
(that is, have a very low pretest probability), before excluding 
them without testing. 


B. Some treatments, such as thrombolytics, are more harmful 
than others, such as oral antibiotics; you need to be very 
certain that potentially harmful treatments are needed 
(that is, the pretest probability is very high) before prescribing 
them without testing. 


0% 


Test threshold 


Figure 1-2. The threshold model. 


0% 


DIAGNOSTIC PROCESS / 5 


THE THRESHOLD MODEL: CONCEPTUALIZING 
PROBABILITIES 


The ends of the bar in the threshold model represent 0% and 
100% pretest probability. The treatment threshold is the prob- 
ability above which the diagnosis is so likely you would treat the 
patient without further testing. The test threshold is the probabil- 
ity below which the diagnosis is so unlikely it is excluded without 
further testing (Figure 1-2). 

For example, consider Ms. A, a 19-year-old woman, who com- 
plains of 30 seconds of sharp right-sided chest pain after lifting a 
heavy box. The pretest probability of cardiac ischemia is so low that 
no further testing is necessary (Figure 1-3). 

Now consider Mr. B, a 60-year-old man, who smokes and has 
diabetes, hypertension, and 15 minutes of crushing substernal 
chest pain accompanied by nausea and diaphoresis, with an ECG 
showing ST-segment elevations in the anterior leads. The pretest 
probability of an acute MI is so high you would treat without 
further testing, such as measuring cardiac enzymes (Figure 1-4). 

Diagnostic tests are necessary when the pretest probability of 
disease is in the middle, above the test threshold and below the treat- 
ment threshold. A really useful test shifts the probability of disease 
so much that the posttest probability (the probability of disease 
after the test is done) crosses one of the thresholds (Figure 1-5). 
Test and treatment thresholds vary depending on the seriousness 
of the disease, the toxicity of the treatment, and the invasiveness 
of the test. For example, the treatment threshold for bacterial men- 
ingitis is low: it is a potentially fatal disease and antibiotics are a 
relatively nontoxic treatment. Treatments for lung cancer (such 
as chemotherapy or radiation therapy) have considerable toxicity, 


100% 


Treatment 
threshold 


100% 


Test threshold 


Pretest probability of Ms. A 
Figure 1-3. Ms. A's threshold model. 


0% 


Treatment 
threshold 


100% 


Test threshold 


Figure 1-4. Mr. B's threshold model. 


Treatment 
threshold 


Mr. B’s pretest probability 
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v 


Test threshold 


Figure 1-5. The role of diagnostic testing. 


making the treatment threshold for lung cancer 100%; treatment 
is never given without a positive biopsy. 


VY 


You are unable to find much information about estimating 
the pretest probability of cellulitis. You consider the poten- 
tial risk of starting antibiotics to be low, and your overall 
clinical impression is that the pretest probability of celluli- 
tis is high enough to cross the treatment threshold, so you 
start antibiotics. 


You consider the pretest probability of DVT to be low, 
but not so low you can exclude it without testing, especially 
given the potential seriousness of this diagnostic possibil- 
ity. You are able to find a CDR that helps you quantify the 
pretest probability and calculate that her pretest probabil- 
ity is 17% (see Chapter 15). 


Ww 


UNDERSTANDING TEST RESULTS 


Ww 


A perfect diagnostic test would always be positive in patients with 
the disease and would always be negative in patients without the 
disease (Figure 1-6). Since there are no perfect diagnostic tests, 
some patients with the disease have negative tests (false-negative), 
and some without the disease have positive tests (false-positive) 
(Figure 1-7). 

The test characteristics help you to know how often false 
results occur. They are determined by performing the test in 


You have read that duplex ultrasonography is 
the best noninvasive test for DVT. How good 
is it? Will a negative test rule out DVT? 


How do | know whether a test is really 
useful—whether it will really shift the 
probability of disease across a threshold? 


With disease Without 
disease 
Positive 
5 TP FP 
N 
2 
D 
œ FN TN 
Negative 


Figure 1-6. A perfect diagnostic test. FN, false negative; FP, false 
positive; TN, true negative; TP, true positive. 


Treatment 
threshold 


With disease Without disease 


Positive 


TP PE 


Test result 


l FN 1N 
Negative 


Figure 1-7. A pictorial representation of test characteristics. 
FN, false negative; FP, false positive; TN, true negative; TP, true positive. 


patients known to have or not have the disease and recording the 
distribution of results (Table 1-3). 

Table 1-4 shows the test characteristics of duplex ultrasonog- 
raphy for the diagnosis of proximal DVT, based on a hypothetical 
group of 200 patients, 90 of whom have DVT. 

The sensitivity is the percentage of patients with DVT who 
have a true-positive (TP) test result: 


Sensitivity = TP/total number of patients with DVT = 86/90 = 0.96 = 96% 


Since tests with very high sensitivity have a very low percentage 
of false-negative results (in Table 1-4, 4/90 = 0.04 = 4%), a nega- 
tive result is likely a true negative. 

The specificity is the percentage of patients without DVT who 
have a true-negative (TN) test result: 


Specificity = TN/total number of patients without DVT = 108/110 = 0.98 = 98% 


Table 1-3. Test characteristics. 


Disease Present Disease Absent 


Test positive True-positives False-positives 


Test negative False-negatives True-negatives 


Table 1-4. Results for calculating the test characteristics of 
duplex ultrasonography. 


Proximal DVT 
Present 


Proximal DVT 
Absent 


Abnormal duplex US TP = 86 patients FP = 2 patients 


Total number of 
patients without 
DVT =110 


Total number of 
patients with 
DVT =90 


DVT, deep venous thrombosis; FN, false-negative; FP, false-positive; TN, true-negative; 
TP, true-positive; US, ultrasound. 


0% 
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Figure 1-8. Incorporating likelihood ratios (LRs) into the threshold model. 


Since tests with very high specificity have a low percentage of 
false-positive results (in Table 1-4, 2/110 = 0.02 = 2%), a positive 
result is likely a true positive. 

The sensitivity and specificity are important attributes of a 
test, but they do not tell you whether the test result will change 
your pretest probability enough to move beyond the test or treat- 
ment thresholds; the shift in probability depends on the interac- 
tions between sensitivity, specificity, and pretest probability. The 
likelihood ratio (LR), the likelihood that a given test result would 
occur in a patient with the disease compared with the likelihood 
that the same result would occur in a patient without the disease, 
enables you to calculate how much the probability will shift. 

The positive likelihood ratio (LR+) tells you how likely it is that 
a result is a true-positive (TP), rather than a false-positive (FP): 


_ TP/total with DVT _%TP sensitivity § 0.96 _ 
FP/total without DVT  %FP 1- specificity 0.02 


Positive LRs that are significantly above 1 indicate that a 
true-positive is much more likely than a false-positive, pushing you 
across the treatment threshold. An LR+ > 10 causes a large shift in 
disease probability; in general, tests with LR+ > 10 are very useful 
for ruling in disease. An LR+ between 5 and 10 causes a moderate 
shift in probability, and tests with these LRs are somewhat useful. 
“Fingerprints,” findings that often rule in a disease, have very high 
positive LRs. 

The negative likelihood ratio (LR-) tells you how likely it is that 
a result is a false-negative (FN), rather than a true-negative (TN): 


FN/total with DVT _ %FN 1- sensitivity 0.04 _ 


= 0.04 
TN/total without DVT %TN specificity 0.98 


Negative LRs that are significantly less than 1 indicate that 
a false-negative is much less likely than a true-negative, pushing 
you below the test threshold. An LR- less than 0.1 causes a large 
shift in disease probability; in general, tests with LR- less than 0.1 
are very useful for ruling out disease. An LR- between 0.1 and 0.5 
causes a moderate shift in probability, and tests with these LRs are 
somewhat useful. 

The closer the LR is to 1, the less useful the test; tests with a 
LR = 1 do not change probability at all and are useless. The thresh- 
old model in Figure 1-8 incorporates LRs and illustrates how tests 
can change disease probability. 

When you have a specific pretest probability, you can use the 
LR to calculate an exact posttest probability (see Box, Calculat- 
ing an Exact Posttest Probability and Figure 1-9, Likelihood Ratio 
Nomogram). Table 1-5 shows some examples of how much LRs of 
different magnitudes change the pretest probability. 

If you are using descriptive pretest probability terms such as 
low, moderate, and high, you can use LRs as follows: 

A. A test with an LR- of 0.1 or less will rule out a disease of low 
or moderate pretest probability. 


B. A test with an LR+ of 10 or greater will rule in a disease of 
moderate or high probability. 


C. Beware if the test result is the opposite of what you 
expected! 


1. If your pretest probability is high, a negative test rarely 
rules out the disease, no matter what the LR- is. 


2. If you pretest probability is low, a positive test rarely rules 
in the disease, no matter what the LR+ is. 


3. In these situations, you need to perform another test. 


99 


98 


98 0.2 


99 0.1 
Pretest Likelinood Posttest 
probability (%) ratio probability (%) 


Figure 1-9. Likelihood ratio nomogram. Find the patient's pretest 
probability on the left, and then draw a line through the likelihood 
ratio for the test to find the patient's posttest probability. 
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Table 1-5. Calculating posttest probabilities using likelihood ratios (LRs) and pretest probabilities. 


Pretest Pretest Pretest Pretest Pretest Pretest 
Probability=5% Probability =10% Probability =20% Probability =30% Probability =50% Probability = 70% 
LR=10 34% 53% 71% 81% 91% 96% 
Rss o o owo 25% a3% 56% 75% 88% 
R=1 % OH 20% 30% 50% 70% 
LR=0.3 1.5% 3.2% 7% 11% 23% 41% 
LR=0.1 0.5% 1% 2.5% 4% 9% 19% 


Mrs. S has a normal duplex ultrasound scan. Based on 
the CDR, her pretest probability was 17%; given the 
LR- of 0.4, her posttest probability is < 1%, ruling out DVT 
(Figure 1-9). Since duplex ultrasonography is less sen- 
sitive for distal than for proximal DVT, clinical follow-up is 


Below is the process for calculating posttest probability 
given the pretest probability and LR. 


particularly important. Some clinicians repeat the duplex A. Step 1 

ultrasound after 1 week to confirm the absence of DVT, and 1. Convert pretest probability to pretest odds. 
some Clinicians order a D-dimer assay. When she returns 2. Pretest odds = pretest probability/(1 — pretest 
for reexamination after 2 days, her leg looks much better, probability). 


with minimal erythema, no edema, and no tenderness. The 
clinical response confirms your diagnosis of cellulitis, and no p: a A iyipretestodds by the LR to getthë posttest 
further diagnostic testing is necessary. (See Chapter 15 i Fi y prerESEOTTSDY TIS 9 P 
for a full discussion of the diagnostic approach to lower 2. Posttest odds = pretest odds x LR. 
extremity DVT.) 
C. Step 3 


1. Convert posttest odds to posttest probability. 
2. Posttest probability = posttest odds/(1 + posttest 


odds). 
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| have a healthy patient. How do | determine 
which screening tests to order? 


Diane Altkorn, MD, & Elizabeth Schulwolf, MD, MA 


c. Test results should be reproducible in a variety of 


PATIENT \V settings. 


Mie eines Byer nhie nen no nante oee d. Screening tests must be safe and acceptable to patients. 


“checked for everything” e. Ideally, screening tests should be simple and shown to 


be cost effective. 


How do you know when it is worthwhile to 3. There should be evidence that screening reduces morbidity 
screen for a disease? Where do you find or mortality. 


information on screening guidelines? How do 


you interpret screening guidelines? a. There must be effective treatment for the target disease. 


b. Early detection followed by treatment must improve 
survival compared with detection and treatment at the 
usual time of presentation; in other words, people in 
whom the condition was diagnosed by screening should 
have better health outcomes than those in whom the 
condition was diagnosed clinically. 


It seems intuitive that it is best to prevent a disease from occurring 
at all and next best to diagnose and treat it early. However, there are 
risks and benefits to every intervention, and it is especially impor- 
tant to make sure an intervention is not going to harm a healthy 
individual. This chapter focuses on understanding the reasoning 
behind current screening practices. 


c. The benefits of screening must outweigh any adverse 
effects of the screening test, treatment, or impact of 


i a : ; early diagnosis. 
A. Screening can be used to identify an unrecognized disease or y dag 


risk factor in a seemingly well person. d. Ideally, benefits and harms are evaluated through a 


domized trial of ing (Figure 2-1). 
B. Screening can be accomplished by collecting a thorough ee ee 


history, performing a physical examination, or obtaining 
laboratory tests. 


(1) The best outcome to measure is either all-cause 
mortality or disease-specific mortality, such as 
breast cancer or prostate cancer mortality. 


C; a of screening include mammography and cholesterol (2) Outcomes such as cancer stage distribution 
i : : (ie, whether there are more or fewer early-stage 
1. Mammography can detect unrecognized, asymptomatic cancers found) and length of survival after 
breast cancer. diagnosis can be misleading because of lead time 
2. Cholesterol testing can be used and length time biases. 

a. To identify high-risk individuals who do not yet (a) Lead time bias: If early treatment is not more 
have coronary disease (called primary prevention by effective than later treatment, the duration of 
clinicians). 

b. To prevent complications in patients with known 
coronary disease (called secondary prevention by Randomize 
clinicians, not actually screening). healthy subjects 

D. The following criteria are helpful in determining whether 
screening for a disease is worthwhile: y y 
1. The burden of disease must be sufficient to warrant ; ; 

screening. Screening test performed No screening performed 

a. Screen only for conditions that cause severe disease, 
disability, or death. y Y 

b. Consider prevalence of target disease and ability to Treat early MEAE EATE 
identify high-risk group, since the yield of screening disease found of clinical presentation 
is higher in high-risk groups. by screening test 

2. The test used for screening must be of high quality. j 

a. Screening tests should accurately detect the target M ; i 7 - P 
disease when it is asymptomatic. easure disease specific Measure disease specific 

and total mortality rates and total mortality rates 

b. Screening tests should have high sensitivity and 
specificity. Figure 2-1. Design for a randomized trial of screening. 
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Unscreened patient 


Screened patient, 
early treatment not effective 
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— 


=s 


early treatment effective 


——— > = length of survival before diagnosis 


— = length of survival after diagnosis 
=) = total survival time 


Figure 2-2. Lead time bias. (The total survival times for the unscreened patient and the screened patient in 
whom early treatment is not effective are the same. The total survival time for the screened patient in whom 


early treatment is effective is lengthened.) 


time the individual lives with the disease is longer, 

but the mortality rate is the same (Figure 2-2). 
(b) Length time bias: Cancers that progress rapidly 

from onset to symptoms are less likely to 

be detected by screening than slow-growing 

cancers, so that screening tends to identify a 

group with a better prognosis. 

e. Often, screening decisions are made based on less 
direct evidence, such as cohort or case-control studies. 
Given the biases inherent in these study designs, this is 
suboptimal and has led to the institution of screening 
programs that provide no benefit. 


Where do you find information on screening 
guidelines? 


Because of the complexity and rapid evolution of the evidence 
underlying screening recommendations, most physicians rely on 
published guidelines to inform them about screening decisions. 
Guidelines are developed and updated by a variety of organiza- 
tions. It is important to be familiar with different sources of guide- 
lines and to understand how to access the most recent versions of 
guidelines. 

A. The US Preventive Services Task Force (USPSTF) 
1. Web site: http://www.uspreventiveservicestaskforce.org/ 


2. An independent panel of experts in primary care and 
prevention, now under the aegis of the Agency for 
Healthcare Research and Quality (AHRQ) 


3. Supported by outside experts, several evidence-based 
practice centers, and university centers that help identify 
high-priority topics, produce systematic reviews, and draft 
guidelines. 


4. USPSTF guidelines often form the basis of clinical 
guidelines developed by professional societies. 


5. Highly evidence-based recommendations on when and 
how to screen 


B. Professional/specialty societies 


1. Often do their own independent reviews and issue their 
own guidelines regarding relevant diseases 


2. Specific guidelines generally available through the society 
website 


3. Examples include 


a. Specialty societies (eg, American College of Physicians 
[internal medicine], American College of Obstetrics and 
Gynecology, American College of Surgery) 

b. Subspecialty societies (eg, American Thoracic Society, 
American College of Rheumatology, American Urologic 
Association, American College of Gastroenterology, 
American College of Cardiology) 

c. Others (eg, American Cancer Society, American 
Diabetes Association, National Osteoporosis 
Foundation, American Heart Association) 


Ww How do you interpret screening guidelines? 


The USPSTF has developed a standardized system and vocabu- 
lary for evaluating the quality of the evidence addressing screening 
questions and for grading recommendations. The recommenda- 
tion grade is based on a combination of the quality of the under- 
lying evidence and an assessment of the size of the benefit. This 
general approach is often adopted by other organizations that make 
screening recommendations. 

A. USPSTF levels of certainty regarding net benefit (net benefit = 
benefit — harm as implemented in a primary care population) 

1. High: Consistent results from well-designed studies in 

representative primary care populations that assess the effects 
of the preventive service on health outcomes; it is unlikely 
that these conclusions will change based on future studies. 


2. Moderate: Evidence sufficient to determine the effects of the 
preventive service on health outcomes, but methodologic 


issues such as limited generalizability, inconsistent findings, 
or inadequate size or number of studies exist; these 
conclusions could change based on future studies. 


3. Low: Insufficient evidence to assess effects on health 
outcomes, due to limited number or size of studies, 
flaws in study designs, inconsistency of findings, lack of 
generalizability. 


. Grades of recommendations 


1. Grade A: The USPSTF recommends this service. There is 
high certainty that the net benefit is substantial. 


2. Grade B: The USPSTF recommends this service. There is high 
certainty that the net benefit is moderate or there is moderate 
certainty that the net benefit is moderate to substantial. 


3. Grade C: The USPSTF recommends selectively offering 
or providing this service to individual patients based on 
professional judgment and patient preferences. There is at 
least moderate certainty that the net benefit is small. 


4, Grade D: The USPSTF recommends against the service. 
There is moderate or high certainty that the service has no 
net benefit or that the harms outweigh the benefits. 


5. Grade I statement: The USPSTF concludes that the current 
evidence is insufficient to assess the balance of benefits and 
harms of the service. Evidence is lacking, of poor quality, or 
conflicting, and the balance of benefits and harms cannot 
be determined. 


Vv 


Mr. S feels fine and has no medical history. He takes no 
medications, does not smoke currently, and drinks occa- 
sionally. However, he did smoke occasionally in college, 
and he estimates he smoked a total of 2-3 packs of cig- 
arettes over 4 years. He exercises regularly by cycling 
50-100 miles/week. His family history is notable for high 
cholesterol, hypertension, and a cerebrovascular acci- 
dent (CVA) in his father; his mother was diagnosed with 
colon cancer at age 54. His physical exam shows a BP 
of 120/80 mm Hg and pulse of 56 bpm. His body mass 
index (BMI) is 22 kg/m*. HEENT, neck, cardiac, pulmonary, 
abdominal, and extremity exams are normal. He refuses a 
rectal exam. Mr. S shows you a list of tests he wants done, 
derived from research he has done on the Internet: lipid 
panel, prostate-specific antigen (PSA), chest radiograph, 
and fecal occult blood test (FOBT). In addition, he shows 
you a letter from a company offering “vascular screening” 
with ultrasounds of the carotids and aorta and wants to 
know if he should have those tests done. 


Should Mr. S be screened for prostate cancer 
with a PSA? 


Prostate Cancer Screening 


A. What is the burden of disease? 


1. 161,360 new diagnoses of prostate cancer in 2017, with 
approximately 26,730 deaths 

2. Second leading cause of cancer death in men in the 
United States 

3. Lifetime risk of a prostate cancer diagnosis is about 11.0%; 
the lifetime risk of death is about 2.5%; autopsy studies 
suggest that more than 20% of men aged 50-59 years 
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and more than 33% of men aged 70-79 years have occult 
prostate cancer that did not impact their health status. 


B. Is it possible to identify a high-risk group that might especially 


benefit from screening? 

1. Older age increases the likelihood of prostate cancer but 
decreases the likelihood of death from prostate cancer 
(due to increased mortality from other causes). 


a. 200 cases/100,000 white men aged 50-59 compared 
with 900/100,000 men older than 70 years 
b. Mortality from untreated prostate cancer is 22—23% in 
men under the age of 71, 12% in men between the ages 
of 71 and 81, and only 4% in men older than 81 years. 
2. Black race 


a. Higher prostate cancer incidence than white men: 
203.5 vs 121.9 cases per 100,000 
b. Higher prostate cancer mortality than white men: 
4.2% lifetime risk of prostate cancer death, compared to 
2.9% in Hispanic men, 2.3% in white men, and 2.1% 
in Asian and Pacific Islander men. 
3. Family history: Relative risk of about 2 for men with a first- 
degree relative with prostate cancer; relative risk about 5 if 
2 first-degree relatives affected. 


. What is the quality of the screening test? 


1. Digital rectal exam (DRE) 
a. Sensitivity, 59% 
b. Specificity unknown, but possibly as high as 94%; 
reproducibility poor 
c. Positive predictive value: 5-30% 


d. Neither sensitive nor specific enough to be used as a 
screening test, although may add to cancer detection 
when combined with PSA 


2. PSA 

a. Fora PSA > 4.0 ng/mL, sensitivity is 68-80%, and 
specificity is 60-70%. 

b. Positive predictive values (PPVs) vary with PSA level. 
(1) For a PSA of 4-10 ng/mL, the PPV is about 25%. 
(2) For a PSA > 10 ng/mL, the PPV is 42-64%. 

c. Prostate cancer is found in some men even with very 
low PSA levels. 

(1) PSA < 0.5 ng/mL: cancer in 6.6% of men, 12% of 
which was high grade 

(2) PSA 0.6-1.0 ng/mL: cancer in 10% 

(3) PSA 1.1-2.0 ng/mL: cancer in 17% 

(4) PSA 2.1-3.0 ng/mL: cancer in 24%, 19% of which 
was high grade 


d. PSA velocity (rate of change in PSA), PSA density 
(PSA per volume of prostate tissue measured on 
transrectal ultrasound or MRI), and free PSA (ratio 
of unbound to total PSA) are purported to increase 
PSA accuracy, but data are insufficient to recommend 
their use. 


D. Does screening reduce morbidity or mortality? 


1. Two large randomized controlled trials of PSA screening 
found lower grade cancers in the screened group. 
2. The Prostate Lung Colorectal and Ovarian (PLCO) trial of 
76,693 American men aged 55-74 years 
a. Annual PSA for 6 years and DRE for 4 years; 97% 
follow up at 7 years, 67% at 10 years 
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b. 


C. 


50% of control group screened outside of trial, biasing 
the results against a positive effect of screening 
Increased frequency of diagnosis, but no difference in 
prostate cancer mortality after almost 15 years of follow up. 


3. European trial of 182,000 men aged 50-74 years 


a. 


b. 


PSA every 4 years; median follow-up 9 years 


Relative risk of prostate cancer death in screened group = 
0.8 (95% CI, 0.67—0.98); absolute risk reduction = 0.7% 


. To prevent 1 prostate cancer death, 781 patients would 


need to be screened and 48 cases diagnosed. 


. Ina separate analysis of just the Swedish patients in the 


trial, who were screened every 2 years, the relative risk 
of prostate cancer death was 0.56 (95% CI, 0.39-0.82), 
with an absolute risk reduction of 0.4; the number 
needed to screen was 293 and to diagnose was 12. 
There was a 30% reduction in the risk of developing 
metastatic cancer, with an absolute risk reduction of 

3 per 1000 men screened. 


4. Overall, screening programs in men aged 55—69 years 
prevent about 1.3 deaths from prostate cancer and about 
3 cases of metastatic prostate cancer over about 13 years 
per 1000 men screened. 


5. To compare benefits and risks of screening, consider 
1000 men aged 55-69 screened with a PSA. 


a. 


b. 


240 men will have an abnormal PSA. 

100 men will have prostate cancer on biopsy 

(1) 25-50 of them will have an indolent cancer that 
does not affect their health. 


(2) These men constitute the overdiagnosis group, 
men whose cancer never would have been 
symptomatic. 


. 80 will choose treatment with surgery or radiation 


therapy, 60 of whom will have either urinary 
incontinence, erectile dysfunction, or both. 


d. 3 cases of metastatic cancer will be prevented 


e 


1-2 prostate cancer deaths will be prevented 


E. What are the current guidelines? 
1. USPSTF (2018) 


a. 


Men ages 55-59 years: Clinicians should discuss 
the risks and benefits of screening with each patient 
and make an individualized decision (Grade C 
recommendation) 


. Men age 70 years and older: Do not screen for prostate 


cancer (Grade D recommendation) 

These recommendations apply to all men, including 

black men and those with a positive family history. 

(1) There are no data indicating whether screening 
would be more beneficial in high-risk men. 


(2) A decision analysis suggested that PSA screening 
in black men may be more beneficial than in the 
general population and there may be a potential 
mortality benefit for screening before age 55. 


(3) Men who have a first-degree relative who had 
prostate cancer, who developed metastatic prostate 
cancer, or who died of prostate cancer are probably 
the most likely to benefit from screening. 


2. American Cancer Society (2016) 


a. 


Men in the following age and demographic categories 
should discuss the risks and benefits of screening with 
their physicians: 


(1) Aged 50 years and older with at least 10 or more 
years of life expectancy who are at average risk for 
prostate cancer 

(2) Age 45 for men at high risk: Blacks and men with a 
first-degree relative diagnosed before age 65 

(3) Age 40 for men with more than 1 first-degree 
relative diagnosed before age 65 


. In men who choose screening: if the PSA is < 2.5 ng/mL, 


testing can be done every 2 years; otherwise, testing 
should be done annually. 


F. Table 2-1 summarizes information on staging, testing, 
histology, prognosis, and treatment of prostate cancer. 


VW 


You review the small potential benefit and significant poten- 
tial harms of screening with Mr. 9, also pointing out that 
none of the guidelines recommend even discussing PSA 
testing before age 5O in white men without an affected 
first-degree relative. 


Ww 


Should Mr. S be screened for colorectal cancer 
with fecal occult blood testing? 


Colon Cancer Screening 


A. What is the burden of disease? 
1. Fourth most common cancer in the United States and 
second leading cause of death from cancer 
2. About 135,430 diagnoses in 2017, with about 50,260 deaths 
each year 


3. Americans have a 5% lifetime risk of developing colorectal 
cancer; 85% of cases occur after age 50 


4. 80—95% of colorectal cancers arise from adenomatous 
polyps, with advanced adenomas defined as those = 1 cm 
in diameter or those < 1cm in diameter containing 
at least 25% villous features, high-grade dysplasia, or 
carcinoma 


a. 


b. 


Adenomas are found in 20-53% of adults by age 50. 

The risk of cancer varies by size 

(1) Adenomas < 5mm make up 45-71% of detected 
adenomas; 7—16% are advanced, and up to 0.05% 
are malignant 

(2) Adenomas 6-9 mm make up 21-23% of detected 
adenomas; 10-34% are advanced, and up to 0.2% 
are malignant 

(3) Adenomas > 1 cm make up 8-22% of detected 
adenomas; while all are advanced based on size, 
37-54% have additional advanced histopathological 
features, and 3.2-11% are malignant 


B. Is it possible to identify a high-risk group that might especially 
benefit from screening (Tables 2-2 and 2-3)? 
1. 20% of colorectal cancers occur in patients with specific 
risk factors. 


a. 


History of either colorectal cancer or adenomatous 
polyps in a first-degree relative, especially if diagnosed 
before age 60 


b. Personal history of adenomatous polyps 


Long-standing ulcerative colitis 
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Table 2-1. Prostate cancer. 


Grading Grade Group Definition RR recurrence or mortality 
1 Gleason score’ <6 Reference 
2 Gleason 3+4=7 1.9 
3 Gleason 4+3 =7 5.4 
4 Gleason 8 8.0 
5 Gleason 9-10 11.7 
Staging Stage Definition 
| Tumor confined within the prostate (T1-2); Grade group 1; PSA < 10 
IIA Tumor confined within the prostate (T1-2); Grade group 1; PSA < 20 
IIB Tumor confined within the prostate (T1-2); Grade group 2; PSA < 20 
IIC Tumor confined within the prostate (T1-2); Grade group 3-4; PSA < 20 
IA Tumor confined within the prostate (T1-2); Grade group 1-4; PSA > 20 
IIIB Extraprostatic extension (T3-4); Grade group 1-4; any PSA 
IIIC Any T; Grade group 5; any PSA 
IVA Regional nodes positive 
IVB Distant metastasis (nonregional nodes, bone, other site) 
Commonly used tests For diagnosis: For staging: 
Ultrasound-guided transrectal biopsy Abdominal/pelvic CT scan 
Bone scan 
PSA 
Histology Adenocarcinoma (95%) 
Small cell tumors 
Intralobular acinar carcinoma 
Ductal carcinoma 
Clear cell carcinoma 
Mucinous carcinoma 
Prognosis 100% 5-year survival for tumors confined to the prostate 


28.7% 5-year survival for metastatic disease 
Most men die of other diseases, rather than the prostate cancer 


Treatment Stage 1 
Active surveillance 
Radical prostatectomy 
External-beam radiation therapy 
Implantation of radiation seeds directly into prostate 


Stage 2 
Same options as Stage 1 
Additional option of adding androgen deprivation therapy to external-beam radiation therapy 


Stage 3 
Same as stage 2 


Stage 4 
Palliative radiation or transurethral resection of the prostate 
Androgen deprivation therapy 
Bisphosphonates 


‘Gleason score: Gleason scoring for adenocarcinomas ranges from grade 1 (well-differentiated) to grade 5 (very poorly differentiated). The tumor is assigned a grade based on predominant 
histology and the second most predominant histology. These 2 numbers are scored yielding a total from 2 to 10. For example, predominant histology is well differentiated with areas of very 
poorly differentiated is reported as 1 + 5 = 8. 

PSA, prostate-specific antigen. 


2. 6% occur in patients with rare genetic syndromes, such C. What is the quality of the screening test? 
as familial polyposis or hereditary nonpolyposis colorectal 1. Guaiac-based FOBT 
ane INECC), a. Two distinct samples of 3 different stools are applied to 
a. Colorectal cancer develops in 80% of patients with 6 test card panels. 
HNPCC by age 50 years. b. If Hb is present, a blue color appears when hydrogen 


b. The mutation associated with HNPCC also increases peroxide is added. 
the risk of cancer of the uterus, ovary, ureter, renal 


i ; c. False-negative tests can occur if the patient has 
pelvis, stomach, small bowel, and bile duct. R A 


ingested > 250 mg of vitamin C, and false-positive 


c. Patients with familial polyposis have diffuse colonic tests occur with use of aspirin, nonsteroidal anti- 
polyps at an early age, and colorectal cancer will develop inflammatory drugs (NSAIDs), and ingestion of 
without intervention. red meat since this test detects hemoglobin from 


3. The remaining colorectal cancers occur sporadically. any source. 
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Table 2-2. Questions that help identify patients at high risk 
for colorectal cancer. 


Has the patient had colorectal cancer or an adenomatous polyp? 


Does the patient have an illness, such as inflammatory bowel disease, 
that increases the risk of colorectal cancer? 


Has colorectal cancer or an adenomatous polyp been diagnosed in a 
family member? 

Was it a first-degree relative (parent, sibling, or child)? 

At what age was the cancer or polyp first diagnosed? 

How many first-degree relatives have been diagnosed? 


d. “Low sensitivity” tests, such as Hemoccult I have a 
sensitivity of 25-38% and specificity of 98%. 

e. “High sensitivity” tests, such as Hemoccult SENSA, 
have a sensitivity of 64-80% and specificity of 87-90%. 

f. Annual screening detected 49% of cancers; biannual 
screening detected 27-39% of cancers. 

g- A single panel test after a DRE has a sensitivity of 9% 
and should never be considered an adequate screening 
test for colorectal cancer. 

2. Fecal immunochemical test (FIT) 

a. Uses an antibody specific to human Hb but has not 
been standardized. 

b. For detecting colorectal cancer, sensitivity ranges 
from 73% to 88%, with specificities of 90-96%; the 
sensitivity is 24% for detecting advanced adenomas. 


3. Stool DNA test 
a. Expensive compared to the other stool tests 
b. For detecting colorectal cancer, sensitivity is 92% with 
a specificity of 84%; the sensitivity is 42% for detecting 
advanced adenomas, with a specificity of 87%. 
4. Flexible sigmoidoscopy 


a. Examines approximately the first 60 cm of the colon; 
patients with polyps are referred for a full colonoscopy. 

b. Only 20-30% of proximal cancers are associated with a 
distal adenoma. 

c. However, sigmoidoscopy has been found to identify 
66% of men with significant findings in the colon, 
assuming finding a polyp triggers a full colonoscopy; 
only 55% of lesions in women would be identified 
because cancers in women are more often proximal. 

d. Detects 7 cancers and about 60 large (> 1 cm) 
polyps/1000 examinations 

e. Bowel perforation rate is 1/10,000 sigmoidoscopies and 
the bleeding rate is 2/10,000 

f. Serious complication rate (deaths or events requiring 
hospital admission) 3.4/10,000 procedures 

5. Combined FOBT and sigmoidoscopy 


a. 7 additional cancers/1000 examinations compared with 
sigmoidoscopy alone 
b. Did not improve yield at initial screening exam 
6. Colonoscopy 
a. The sensitivity is 89-98% for adenomas = 1 cm and 
75-93% for adenomas = 6 mm 
b. Complication rates 


(1) Major complications include perforation or 
bleeding, with bleeding occurring in 8/10,000 
procedures and perforation in 4/10,000 


Table 2-3. Magnitude of risk for colorectal cancer. 


Approximate Relative Risk of 


Risk Factor Colorectal Cancer 
None Baseline risk = 5% 
One first-degree relative with 2-3 


colon cancer 


Two first-degree relatives with 3-4 
colon cancer 


First-degree relative aged 3-4 
< 50 years at cancer diagnosis 


One second- or third-degree 1.5 
relative with colon cancer 


Two second-degree relatives with 2-3 
colon cancer 


One first-degree relative > age 60 1.8 
with an adenoma 


One first-degree relative < age 60 2.6 
with an adenoma 


(2) Polypectomy increases the risks of these complications, 


with one meta-analysis showing that 96% of bleeding 
episodes and 36% of perforations occurred in 
procedures with polypectomies. 


7. CT colonography 
a. CT scanning with 2- and 3-dimensional image display 
b. Requires same bowel preparation as colonoscopy 


c. A small rectal catheter is inserted for air insufflation, but 


no sedation is required. 

d. Sensitivity for cancer = 96% 

e. Sensitivity for polyps > 10 mm = 67-94%, with 
specificity 97% 

f. Sensitivity for polyps 6-9 mm = 73-98%, with 
specificity 89-91% 


D. Does screening reduce morbidity or mortality? 


1. Guaiac-based FOBT 


a. 3 large randomized trials show reduced colorectal cancer 


mortality. 
b. Relative risk reduction of colorectal cancer death: 
15-33% 
c. Number needed to screen = 217 for annual screening, 
344-1250 for biennial screening 
2. Flexible sigmoidoscopy 


a. A meta-analysis of five randomized trials showed that 
the relative risk of colorectal cancer mortality was 
0.72 in the screened group. 

b. The PLCO Screening Trial randomized nearly 
155,000 persons aged 55-74 to sigmoidoscopy every 
3-5 years or to usual care. The relative risk of colorectal 
cancer mortality was 0.74 in the screened group 
(absolute reduction from 3.9 to 2.9 colorectal cancer 
deaths/ 10,000 person years). 


3. Combination guaiac-based FOBT and sigmoidoscopy 


a. In 1 randomized trial, more cancers were found with the 
combination of guaiac-based FOBT and sigmoidoscopy 


vs guaiac-based FOBT alone. 
b. Colorectal cancer mortality was not an endpoint. 


4. Colonoscopy 

a. No randomized trial data 

b. Several case-control studies have shown lower incidence 
of colon cancer 

c. A 2009 case-control study found a reduction in death 
for colorectal cancers in the left colon (OR = 0.33) but 
not the right colon (OR = 0.99); other case-control 
studies have found similar reductions in both left- and 
right-sided late-stage cancers. 

d. Generally assumed that the mortality reductions seen 
in the FOBT trials is actually due to the follow-up 
colonoscopies. 

5. CT colonography 

a. No randomized trial data available 

b. 1 nonrandomized study showed that rates of detection 
of advanced adenomas + cancers were similar in patients 
screened with CT colonography (3.2%) compared with 
conventional colonoscopy (3.4%). 

6. Potential harms of screening include the complication 
rates noted previously, complications of sedation used for 
colonoscopy, radiation exposure, and patient discomfort. 


E. What are the current guidelines? 
1. USPSTF (2016) 


a. Strongly recommends screening average risk men and 
women beginning at age 50 years and continuing to age 
75 years, using FOBT, sigmoidoscopy, or colonoscopy 
(1) Grade A recommendation 


(2) Insufficient data to assess the benefits and harms 
of CT colonography and fecal DNA testing as 
screening modalities (I recommendation) 


b. Recommends against routine screening in adults age 
76-85 years (C recommendation) 

c. Recommends against screening in adults older than age 
85 years (D recommendation) 

2. American Cancer Society (2008) 

a. Begin screening at age 50 

b. Acceptable strategies include annual FOBT alone (either 
guaiac based or immunochemical), stool DNA test every 
3 years, sigmoidoscopy every 5 years, colonoscopy every 
10 years, CT colonography every 5 years, or double- 
contrast barium enema every 5 years. 

c. Imaging procedures that can detect both adenomatous 
polyps and cancer are preferred over stool tests that 
primarily detect cancer. 

3. American College of Gastroenterology (2009) 


a. Begin screening at age 50 in average risk adults and at 
age 45 in blacks; repeat every 10 years. 
b. Begin screening at age 40, repeating every 5 years, 
(or 10 years younger than the age of the youngest 
affected relative) in adults with 
(1) 1 first-degree relative with colorectal cancer 
or an advanced adenoma (2 1 cm, high-grade 
dysplasia, villous elements) diagnosed at < 60 years 
of age. 
(2) 2 first-degree relatives with colorectal cancer or 
advanced adenomas at any age. 


c. Colonoscopy is the preferred method; flexible 
sigmoidoscopy, CT colonography, and stool tests are 
acceptable alternatives. 


d. Surveillance after polypectomy (Table 2-4) 
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Table 2-4. Colonoscopic surveillance of polyps found at 
the baseline exam. 


Recommended Surveillance 


Pathology Interval (years) 
< 10mm hyperplastic polyps 10 
1-2 small (< 10 mm) tubular 5-10 
adenomas 
Sessile serrated polyp(s) < 10 mm 5 
3-10 tubular adenomas 3 


> 10 adenomas 

> 1 large (= 10 mm) tubular 
adenoma or sessile serrated polyp 
= 1 villous adenomas 

Adenoma with high-grade 
dysplasia 


E Table 2-5 summarizes information on staging, testing, 
histology, prognosis, and treatment of colon cancer. 


VW 


You explain to Mr. S that because colon cancer was diag- 
nosed in his mother when she was 54 years old, his risk of 
developing colon cancer during his lifetime is increased from 
about 6% to somewhere between 12% and 18%. Although 
fecal occult blood testing alone is an acceptable screening 
strategy for low-risk individuals, all of the expert guidelines 
recommend screening colonoscopy for patients with his 
risk profile. 


Should Mr. S be screened for hyperlipidemia 
j with a lipid panel? 


Cholesterol Screening 


A. What is the burden of disease? 


1. Coronary heart disease (CHD) is the leading cause of death 
in the United States. 


2. Overall costs of CHD and stroke estimated to be 
$317 billion in 2011-2012. 


3. Lifetime risk of a CHD event, calculated at age 40 years, 
is 49% for men and 32% for women; nearly one-third of 
CHD events are attributable to total cholesterol > 200 mg/dL. 


B. Is it possible to identify a high-risk group that might especially 
benefit from screening? 

1. High low-density lipoprotein (LDL) and low high-density 
lipoprotein (HDL) levels themselves are independent risk 
factors for CHD, with the increased risk being continuous 
and linear. 

a. For every 38 mg/dL increase in LDL above 118 mg/dL, 
the relative risk for CHD is 1.42 in men and 1.37 in 
women. 

b. For every 15.5 mg/dL increase in HDL above 40 mg/dL 
in men, the relative risk for CHD is 0.64. 

c. For every 15.5 mg/dL increase in HDL above 51 mg/dL 
in women, the relative risk for CHD is 0.69. 
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Table 2-5. Colon cancer. (4) Some studies suggest it overestimates risk; other 


studies show that, compared to other calculators, 


Staging Stage Definition it more accurately predicts cardiovascular events 
Stage 0 Confined to the innermost b. The Framingham Risk Score is another commonly 
layer of the colon (carcinoma used calculator available at https://www.mdcalc.com/ 
in situ) ; framingham-coronary-heart-disease-risk-score. 
stage | e inner layers (1) Validated in populations over age 40 
Stage II Cancer has spread through (2) Not validated with the 2013 ACC/AHA guidelines 
the muscularis mucosa described below. 
stage I ea i to C. What is the quality of the screening test? 
Stage IV SEN meata 1. Total cholesterol and HDL are minimally affected by eating 
a a a and can be measured in fasting or nonfasting individuals. 
Commonly used For diagnosis: For staging: 2. Triglycerides may be increased 20-30% by eating and must 
tests Colonoscopy Abdominal/pelvic CT scan be measured in ihe fasting tate 
Histology Adenocarcinoma (> 90%) 3. LDL can be directly measured but is most commonly 


Well differentiated (10%) estimated using the following equation, which is valid only 


Moderately differentiated (70%) 
Poorly differentiated (20%) 
Mucinous adenocarcinoma 
Signet ring adenocarcinoma 
Medullary carcinoma 


when the fasting triglycerides are < 400 mg/dL: LDL = 
total cholesterol — (triglycerides/5 + HDL). 


. Total cholesterol may vary by 6% in day-to-day 


measurements, with HDL varying as much as 7.5%; 


clinicians should obtain 2 measurements before starting 
therapy. 


Prognosis Overall 1-year survival is 84% 
Overall 5-year survival is 64% 
Stage | 5-year survival is 90% 
Stage IV 5-year survival is 12% 


D. Does screening reduce morbidity or mortality? 


1. In meta-analyses of primary prevention studies of statin 
drug therapy, including only patients without established 


Treatment Local resection or polypectomy for stage 0 di 
Resection of involved colon for stages I-ll EOLO NAT Y ALEET Y GISEASE; 
Resection of involved colon possibly followed by a. All-cause mortality is reduced by 14%, with a number 
chemotherapy for stage III needed to treat over 5 years of 138. 
Resection of the involved colon and isolated b. Total cardiovascular disease events are reduced by 25%, 


metastases when possible, often followed by 


with a number needed to treat over 5 years of 49. 
chemotherapy for stage IV 


c. CHD events are reduced by 27%, with a number 
needed to treat over 5 years of 88. 


2. No evidence that diet therapy reduces CHD events in 

d. Total cholesterol-HDL ratio primary prevention populations. 
(1) In men, a ratio > 6.4 was associated with a 2—14% 
greater risk than predicted from total cholesterol or 


LDL alone. 


(2) In women, a ratio > 5.6 was associated with a 
25-45% greater risk than predicted from total 
cholesterol or LDL alone. 


a. Maximum expected cholesterol reduction with diet 
therapy is 10-20%. 


b. Most trials achieve an average reduction of about 5%. 


E. What are the current guidelines? 
1. USPSTF (2016) 


a. The 2016 guidelines focus on who should be prescribed 
statin therapy, similar to the ACC/AHA guidelines. 


2. Patients with established atherosclerotic cardiovascular disease 
(ASCVD), defined as acute coronary syndrome, a history 
of myocardial infarction, stable angina, coronary or other 
arterial revascularization, stroke, transient ischemic attack, or 
peripheral arterial disease, are in the highest risk category. 


3. Patients without established ASCVD should have a global 
risk score calculated. 


a. The American College of Cardiology/American Heart 
Association (ACC/AHA) 2013 guidelines recommend 
the Pooled Cohort Equations, a risk assessment tool 
that estimates the 10-year risk of a first ASCVD event, 
defined as nonfatal myocardial infarction or coronary 
heart disease death or fatal or nonfatal stroke. 


(1) The USPSTF recommends periodic assessment of 
cardiac risk factors in persons aged 40-75 years. 


(2) Although the optimal interval for risk assessment 
is unclear, the USPSTF recommends annual 
assessment of BP and smoking, with lipid levels 
every 5 years; high-risk patients might need more 
frequent assessment and low-risk individuals less 
frequent assessment. 


b. Adults without a history of cardiovascular disease 
(CVD) should use a low- to moderate-dose statin for 
the prevention of CVD events and mortality when all of 
the following criteria are met: 

(1) They are aged 40 to 75 years 
(2) They have 1 or more CVD risk factors (ie, 
dyslipidemia, diabetes, hypertension, or smoking) 


(1) Derived and validated in non-Hispanic whites and 
non-Hispanic blacks 


(2) Can use the equations developed for non-Hispanic 
whites in other populations, although risk 


assessments may not be as accurate (3) They have a calculated 10-year risk of a 


cardiovascular event of 10% or greater using the 
ACC/AHA calculator (Grade B recommendation). 


(3) Found at http://clincalc.com/cardiology/ascvd/ 
pooledcohort.aspx 


c. Low-to-moderate dose statins should be considered in 
patients with the criteria listed above and a calculated 
risk of 7.5% to 10% (Grade C recommendation). The 
evidence is insufficient to make a recommendation for 
adults 76 years of age and older with no cardiovascular 
disease (Grade I recommendation). 


2. ACC/AHA (2013) 


a. The ACC/AHA issued updated risk assessment 
guidelines in 2013 for patients without ASCVD. 
(1) Adults aged 20-79 should be assessed every 
4-6 years for traditional ASCVD risk factors: 
total and HDL cholesterol, systolic BP, use of 
antihypertensive therapy, diabetes, current smoking. 


(2) Adults aged 40-79 should have an assessment of 
ASCVD tisk every 4-6 years, using the Pooled 
Cohort Equations. 


(3) In selected individuals in whom there is uncertainty 
regarding initiation of pharmacologic therapy based 
on the Pooled Cohort Equations assessment, one 
can consider additional risk factors: 


(a) Family history of premature CVD (first-degree 
male relative < 55 years of age; first-degree 
female relative < 65 years of age) 

(b) High sensitivity C-reactive protein > 2 mg/L 

(c) Coronary artery calcium score > 300 Agatston 
units or > 75th percentile for age, sex, and 
ethnicity 

(d) Ankle-brachial index < 0.9 

b. The 2013 treatment guidelines are summarized in 
Chapter 23, Hypertension. 


SCREENING AND HEALTH MAINTENANCE / 17 


2. Other risk factors include family history of lung cancer 
and exposure to asbestos, nickel, arsenic, haloethers, 
polycyclic aromatic hydrocarbons, and environmental 
cigarette smoke. 

C. What is the quality of the screening test? 
1. Chest radiograph: sensitivity, 60%; specificity, 94% 
2. CT scan: sensitivity, 94%; specificity, 73% 


D. Does screening reduce morbidity or mortality? 
1. Chest radiograph: 6 randomized trials of chest 


radiography, with or without sputum cytology, failed 
to demonstrate a decrease in lung cancer mortality; 
all were limited by the control population undergoing 
some screening. 


2. CT scan: National Lung Screening Trial (NLST) 


a. Over 53,000 asymptomatic persons aged 55-74 with 
> 30 pack year smoking history; former smokers must 
have quit within the past 15 years 

b. Exclusions: previous lung cancer, other cancer within 
the last 5 years, CT scan within the last 18 months, 
metallic implants in the chest or back, home oxygen 
use, pneumonia, or other acute upper respiratory 
tract infection treated with antibiotics within the last 
12 weeks 

c. Randomized to 3 annual screenings with low-dose 
CT scan or single view posteroanterior chest film; an 
abnormal screen was defined as a nodule > 4 mm 

d. Lung cancer-specific mortality was significantly reduced 
in the low-dose CT group. 

(1) CT group lung cancer mortality rate = 1.3%, 
compared to 1.6% in the chest film group 


WV (2) Relative risk reduction = 20%; absolute risk 

reduction of 3 lung cancer deaths per 1000 patients 
screened with CT; number needed to screen to 
prevent 1 lung cancer death = 320 


You agree with Mr. S that a fasting lipid panel is an impor- 
tant screening test to do for men over 45, even in the 
absence of other risk factors. 


Should Mr. S have a screening chest 
radiograph? 


e. Nearly 40% of participants had at least 1 positive 
CT result; 96% of these were false-positives. Most false- 
positive results were resolved by follow-up CT scans, 
although some patients required biopsies. 

E. What are the current guidelines? 
1. USPSTF (2013) 

a. Annual screening with low-dose CT in adults 
ages 55—80 who have a 30 pack-year smoking history 
and currently smoke or have quit within the past 
15 years. 


Lung Cancer Screening 
A. What is the burden of disease? 


1. Lung cancer is the leading cause of cancer death in both 
men and women. 

2. About 150,000 deaths from lung cancer in 2018, more 
than the number of deaths from breast, prostate, and colon 
cancer combined. 


b. Screening should be discontinued once a person has 
not smoked for 15 years or develops a health problem 
substantially limiting life expectancy or ability to have 


curative lung surgery. 


3. Prognosis of non-stage I lung cancers is poor. Pe oe recommendation 


B. Is it possible to identify a high-risk group that might especially 2. The American College of Chest Physicians recommends 
benefit from screening? offering annual screening with low-dose CT to 
1. Cigarette smoking is responsible for about 85% of lung asymptomatic smokers and former smokers age 55-77 
cancers. who have smoked 30 pack years or more and either 


a. Compared with nonsmokers, relative risk of developing continue to smoke or have quit within the past 15 years. 


lung cancer is about 20. 3. The American Cancer Society and American Society of 
b. A 65-year-old who has smoked 1 pack/day for 50 years Clinical Oncology (2012) recommend discussing screening 


has a 10% risk of developing lung cancer over the next with patients who meet the NLST eligibility criteria 
10 years. described above. 


c. A 75-year-old who has smoked 2 packs/day for 50 years 
has a 15% risk. 


E Table 2-6 summarizes information on staging, testing, 
histology, prognosis, and treatment of lung cancer. 
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Table 2-6. Lung cancer. 


Staging Stage 
IA (T1NOMO) 


IB (TZ2NOMO) 

IIA (T1N1MO) 

IIB (T2N1MO and T3 NO MO) 

INA (T3N1MO and T1,2,3 N2 MO) 


IIIB (T4 any N, MO; any T3 MO) 
Stage IV 


For diagnosis: 

Biopsy methods 
Bronchoscopy 
Mediastinoscopy 
Anterior mediastinotomy 


Small cell (20-25%) 

Non-small cell 
Squamous (25%) 
Adenocarcinoma (40%) 
Large cell adenocarcinoma (10%) 


Based on stage at diagnosis 


Overall 5-year survival is 16% because only 15% 


are diagnosed at a localized stage when the 
overall survival is 52% 


Resection for local disease 
Adjuvant chemotherapy after resection for 
stages IIA-IIIA 


Treatment 


Chemotherapy + radiation for nonresectable stage III 


Chemotherapy + palliative care for stage IV 


VW 


You explain to Mr. S that there have been no studies 
showing that screening chest radiographs reduce lung 
cancer deaths in smokers, much less in nonsmokers. You 
add that he does not meet NLST criteria and so should not 
be screened for lung cancer. 


Should Mr. S be screened for abdominal aortic 
aneurysm and carotid artery stenosis with 
ultrasonography? 


Abdominal Aortic Aneurysm (AAA) Screening 


A. What is the burden of disease? 
1. 4—8% of older men and 0.5-1.5% of older women have 
an AAA. 
2. AAA accounts for about 9000 deaths per year in the 
United States. 
a. 1-year rupture rates are 9% for AAAs 5.5-5.9 cm, 
10% for 6-6.9 cm, and 33% for AAAs > 7 cm. 


b. Only 10-25% of patients with ruptured AAA survive to 
hospital discharge. 


B. Is it possible to identify a high-risk group that might especially 
benefit from screening? 
1. Age > 65, ever smoking (2 100 lifetime cigarettes), male 


sex, and family history are the strongest risk factors for an 
AAA > 4.0 cm. 


Definition 

Tumor size < 3 cm surrounded by lung parenchyma; no evidence of 
bronchial invasion 

Tumors > 3 cm or any size that invades visceral pleura or main bronchus 
Tumor size < 3 cm with involvement of peribronchial or hilar lymph nodes 
Tumor size > 3 cm with involvement of peribronchial or hilar lymph nodes 
Tumors with localized, circumscribed extrapulmonary extension 

with involvement of peribronchial or hilar nodes or any tumor with 
involvement of ipsilateral mediastinal and subcarinal nodes 

Extensive extrapulmonary tumor invasion of mediastinal structures 
Any distant metastasis 


For staging: 

CT scan to the level of the adrenal glands (sensitivity 51%, specificity 
86% for mediastinal nodes) 

Positron emission tomography (sensitivity 74%, specificity 85% for 
mediastinal nodes) 


a. The OR increases by 1.7 for each 7-year age interval. 
b. Current or past smoking increases the risk of AAA by 3-5. 


c. The prevalence of AAA increases more rapidly with age 
in ever smokers than in never smokers. 

d. The prevalence of AAA > 4 cm in never smokers is < 1% 
for all ages. 

e. The OR is 1.94 for a positive family history. 

f. The OR is -1.3-1.5 for history of coronary artery 
disease, hypercholesterolemia, or cerebrovascular disease. 


g- The OR is 0.53 for black persons and 0.52 for patients 
with diabetes. 


C. What is the quality of the screening test? 

1. Ultrasonography has a sensitivity of 94—100% and 
specificity of 98—100% for the detection of AAA, defined 
as an infrarenal aortic diameter > 3.0 cm. 

2. One-time screening is sufficient since cohort studies of 
repeated screening have shown that over 10 years, the 
incident rate for new AAAs is 4%, with a few AAAs of 
> 4.0 cm found. 


3. Abdominal palpation is not reliable. 


D. Does screening reduce morbidity or mortality? 
1. A meta-analysis of 4 randomized controlled trials of 


screening for AAA in men showed a reduction in mortality 
from AAA, with a pooled OR of 0.50 over 13-15 years. 


a. Overall in-hospital mortality for open AAA repair is 
4.2%; lower mortality is seen in high-volume centers 
performing > 35 procedures/year (3% mortality vs 5.5% 


in low-volume centers) and when vascular surgeons 
perform the repair (2.2% for vascular surgeons, 4.0% 
for cardiac surgeons, 5.5% for general surgeons). 

b. 30-day postoperative mortality is higher with open 
repair than with endovascular repair (2% absolute 
risk increase, number needed to harm = 50). There 
are no differences in long-term all-cause mortality or 
cardiovascular mortality, or in rates of stroke; therefore, 
endovascular repair is preferred. 

2. There was no reduction in all-cause mortality, or in 

AAA-specific mortality in women. 


E. What are the current guidelines? 
1. USPSTF (2014) 
a. Grade B recommendation for one-time screening by 


ultrasonography in men age 65-75 who have ever 
smoked (moderate net benefit) 


b. Grade C recommendation to selectively screen men ages 
65-75 years who have never smoked (small net benefit) 


c. No recommendation (Grade I) for women ages 
65-75 who have ever smoked (insufficient evidence to 
determine balance of benefits and harms) 


d. Grade D recommendation to not screen women who 
have never smoked (harms outweigh benefits) 


2. Society of Vascular Surgery (2009) 
a. One-time screening for all men over 65 (at 55 if family 
history is positive) 
b. One-time screening for women over 65 who have 
smoked or have a positive family history 


Carotid Artery Stenosis (CAS) Screening 


A. What is the burden of disease? 
1. The estimated prevalence of significant CAS (70-99%) in 
the general population is about 0.5-1%. 


2. The contribution of significant CAS to morbidity or 
mortality from stroke is not known, nor is the natural 
progression of asymptomatic CAS. 


B. Is it possible to identify a high-risk group that might especially 
benefit from screening? 

1. Risk factors for CAS include hypertension, heart disease, 
smoking, older age, male sex, hypercholesterolemia, and 
diabetes mellitus. 

2. There are no validated, reliable risk assessment tools that 
reliably identify patients with clinically important CAS. 


C. What is the quality of the screening test? 

1. For the detection of > 70% stenosis, carotid duplex 
ultrasonography has a sensitivity of 90% and a specificity 
of 94%. 

2. For the detection of > 50% stenosis, the sensitivity is 98% 
and the specificity is 88%. 

3. There can be wide variation in measurements done in 
different laboratories. 

4, Screening for bruits on physical exam has poor reliability 
and sensitivity. 


D. Does screening reduce morbidity or mortality? 
1. There are no studies on the benefits and harms of screening 
for asymptomatic CAS. 
2. There have been 3 randomized controlled trials of 
carotid endarterectomy versus medical therapy for 
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treating asymptomatic CAS (Asymptomatic Carotid 
Atherosclerosis Study, Veterans Affairs Cooperative Study, 
and Asymptomatic Carotid Surgery Trial). 


a. Pooling the results of all 3 trials demonstrates that 
the surgical group had a 2% absolute reduction in 
perioperative stroke or death and subsequent ipsilateral 
stroke and a 3.5% reduction in death, perioperative 
stroke, or any subsequent stroke. 

b. These results may not be generalizable due to the highly 
selected participants and surgeons. 

c. The medical treatment was not well defined or 
standardized. 

d. These data are from the 1980s and 1990s and do not 
reflect current standard care such as aggressive control 
of BP and lipids. 

e. The Carotid Revascularization and Medical 
Management for Asymptomatic Carotid Stenosis Trial 
(CREST-2) in which patients are randomized to carotid 
endarterectomy versus medical therapy, or carotid artery 
stenting versus medical therapy, is underway and will 
provide more current data. 

3. All abnormal ultrasounds need to be confirmed by digital 
subtraction angiography, which has a stroke rate of 1%, or 
by magnetic resonance angiography or CT angiography, 
both of which are < 100% accurate. 

4. 30-day perioperative stroke or death rates in asymptomatic 
patients range from 2.4% to 3.3%, with rates for women 
at the higher end of the range; in some states, rates are 
over 5%. 


5. The perioperative myocardial infarction rate is 0.8-2.2%. 


6. The 30-day stroke or mortality rate after carotid artery 
stenting is 3.1-3.8% 


. What are the current guidelines? 
1. USPSTE (2014) 


a. Recommends against screening for asymptomatic CAS 
in the general adult population 

b. Grade D recommendation, based on moderate certainty 
that the benefits of screening do not outweigh the 
harms. 

2. The American Heart Association (2010), the American 
Stroke Association (2011), and the Society for Vascular 
Surgery (2011) do not recommend population-based 
screening. 


3. Other societies, including the American College of 
Cardiology and the American College of Radiology do not 
recommend routine screening, although do recommend 
screening patients with bruits and to consider screening in 
patients with known atherosclerotic disease. 


Vv 


You explain to Mr. S that he should not invest in the 
“vascular screening. Screening for CAS is not recom- 
mended for the general population, and since he is younger 
than 65 years with a minimal history of smoking, he does 
not need to be screened for AAA. 


Mr. S has a second list for his wife who is scheduled to 
see you next: lipid panel, bone mineral density (BMD), Fap 
smear, and mammogram. 


(continued) 
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Mrs. 9 is a 42-year-old healthy woman who also has no 
medical history, except for 2 normal vaginal deliveries, the 
first at age 25. Her menses are regular. She does not smoke 
or drink, and she jogs regularly. She had 1 sexual part- 
ner before Mr. S and has been monogamous for 20 years. 
Her family history is negative, except for osteoporosis in 
her mother and grandmother. She has had a normal Fap 
smear every year since her first child was born. She weighs 
125 pounds, her BP is 105/70 mm Hg, and her general 
physical exam, including breast exam, is entirely normal. 


Should Mrs. S be screened for cervical cancer 
with a Pap smear? 


Cervical Cancer Screening 
A. What is the burden of disease? 


1. About 12,900 new cases of cervical cancer and 4100 cervical 
cancer-related deaths estimated in the United States 
in 2015 

2. Incidence rates vary by race/ethnicity: 11.1 per 100,000 
in Hispanic women; 10 per 100,000 in black women; 
7.4/100,000 in white women; 7.3/100,000 in Asian 
women 

3. Rates are considerably higher in countries where cytologic 
screening is not widely available; worldwide, cervical cancer 
is the second most common cancer in women and the most 
common cause of mortality from gynecologic malignancy. 

4, Women with preinvasive lesions have a 5-year survival of 
nearly 100%, with a 92% 5-year survival for early-stage 
invasive cancer; only 13% survive distant disease. 


. Is it possible to identify a high-risk group that might especially 
benefit from screening? 
1. 93—100% of squamous cell cervical cancers contain DNA 
from high-risk human papillomavirus (HPV) strains. 
a. Low- and high-risk subtypes 


b. Cervix especially vulnerable to infection during 
adolescence when squamous metaplasia is most active. 


c. Most infections cleared by the immune system in 
1-2 years without producing neoplastic changes. 
(1) 90% of low-risk subtypes resolve over 5 years 
(2) 70% of high-risk subtypes resolve 
d. Women older than 30 years with HPV are more likely 


to have high-grade lesions or cancer than women 
younger than 30 with HPV. 


2. Early-onset of intercourse (before age 17) and a greater 
number of lifetime sexual partners (> 2) are risk factors for 
acquiring HPV. 

3. Cigarette smoking increases risk by 2- to 4-fold. 

4, Immunocompromise and other sexually transmitted 
infections, such as herpes and HIV, also increase risk. 

5. In utero exposure to diethylstilbestrol and previous 
treatment for high-grade lesions are also risk factors for 
cervical cancer. 

. What is the quality of the screening test? 

1. Interpretation of Pap smears: the Bethesda Classification of 
Cervical Cytology 


a. Negative for intraepithelial lesion or malignancy 


b. Epithelial cell abnormalities: squamous cells 
(1) Atypical squamous cells (ASC) 


(a) ASC-US: of undetermined significance 
(b) ASC-H: cannot exclude high-grade squamous 
intraepithelial lesion 
(2) Low-grade squamous intraepithelial lesion 


(a) Cellular changes consistent with HPV 
(b) Same as mild dysplasia, histologic diagnosis of 
cervical intraepithelial neoplasia (CIN) 1 
(3) High-grade squamous intraepithelial lesion 


(a) Same as moderate/severe dysplasia, histologic 
diagnosis of CIN 2, CIN 3, CIS (carcinoma 
in situ) 

(b) Should indicate if invasion suspected 

(4) Squamous cell carcinoma 


c. Epithelial cell abnormalities: glandular cells 
(1) Atypical (endocervical, endometrial, or glandular) 
(2) Atypical, favors neoplastic 
(3) Endocervical adenocarcinoma in situ 
(4) Adenocarcinoma 
2. Pap smear techniques 
a. Conventional Pap smear: cervical cells are spread on a 
glass slide and treated with a fixative by the examiner 
b. Liquid-based cytology: cervical cells are suspended in a vial 
of liquid preservative by the examiner, followed by debris 
removal and placement onto a slide in the laboratory 
3. HPV testing 


a. A cervical specimen is placed into a transport medium 
or into the liquid preservative used for the liquid-based 
cytology Pap smear method. 

b. Specific RNA probes are added that combine with 
oncogenic DNA, and the DNA-RNA hybrids are 
detected by antibodies. 

4. Test characteristics of conventional and liquid-based 
cytology are the same. 


a. Sensitivity for high-grade squamous intraepithelial 
lesion is ~56%; for low-grade squamous intraepithelial 
lesion, -77%. 

b. Specificity for high-grade squamous intraepithelial 
lesion is -97%; for low-grade squamous intraepithelial 
lesion, ~80%. 

5. HPV testing is more sensitive but less specific for the 
detection of CIN 2 and CIN 3; false-positive rates are 
higher in women under 35 years of age. 


. Does screening reduce morbidity or mortality? 


1. No randomized trial data demonstrate a reduction in 
cervical cancer mortality with screening. 


2. Many observational studies show a decrease in both the 
incidence of cervical cancer (60-90%) and cervical cancer 
mortality (20-60%). 

3. Many cervical cancers in the United States occur in women 
who have never been screened; modeling studies suggest 
than screening such women would reduce cervical cancer 


mortality by 74%. 


4, Screening intervals are based on a combination of 
randomized trial data and modeling studies. 


. What are the current guidelines for women with no history 


of CIN2 or a more severe lesion, no HIV, and no in utero 
exposure to DES? 


l. 


2. 


USPSTF (2018) 


a. Recommends screening women aged 21—29 with 
cytology (Pap smear) every 3 years; women aged 30-65 
can be screened every 3 years with cytology alone 
or every 5 years with HPV testing alone (Grade A 
recommendation) 

b. Recommends against screening women older than 65 
with a history of adequate recent screening, who are not 
otherwise at high risk 
(1) Grade D recommendation 


(2) Adequate screening is defined as 3 consecutive 
negative cytology results or 2 consecutive negative 
HPV results within 10 years of the cessation of 
screening, with the most recent test occurring 
within 5 years. 

c. Recommends against routine screening in women who 
have had a total hysterectomy and no history of CIN 2, 
CIN 3, or cervical cancer (Grade D recommendation) 

d. Recommends against screening in women younger than 
21 years (Grade D recommendation) 

The American College of Obstetricians and Gynecologists 

(ACOG) guidelines (2016) are similar to the USPSTF 

guidelines. 

a. ACOG recommends cytology every 3 years in women 
ages 21—65 or 

b. Cytology every 3 years in women ages 21-29 and cytology 
plus HPV testing (co-testing) in women ages 30-65. 


Vv 
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b. Breast cancer diagnosed < 50 years 

c. Triple-negative (estrogen receptor—negative, 
progesterone receptor—negative, human epidermal 
growth factor receptor 2—negative) breast cancer 
diagnosed in women aged < 60 years 

d. Two breast cancers in a single patient 

e. Breast cancer diagnosed at any age plus > 1 relative with 
breast cancer diagnosed < 50 years; or > 1 relative with 
ovarian cancer at any age; or 2 2 relatives with breast, 
pancreatic, or prostate cancer diagnosed at any age. 

f. Male sex 


g- Ashkenazi Jewish descent with breast, ovarian, or 
pancreatic cancer diagnosed at any age 


h. Personal history of ovarian cancer 


. Family members should be referred for genetic counseling 


if there is a known family mutation; 2 2 breast cancers in 
a single person; > 2 individuals on the same side of the 
family with breast cancer with one diagnosed < 50 years; 
ovarian cancer; male breast cancer; first- or second-degree 
relative with breast cancer diagnosed < 45 years 


. Other very high-risk women, defined as having a 


cumulative lifetime risk of > 20%, include those with 

a history of chest radiation, personal history of breast 
cancer, strong family history (> 2 first-degree relatives 
with breast cancer, > 1 relative with premenopausal breast 
cancer, > 1 male relative with breast cancer), and biopsy 
confirmed atypical hyperplasia or lobular carcinoma 

in situ. 


. Breast density is a risk factor for breast cancer. 


a. Density is categorized as fatty (BiRads Density Category 


You explain to Mrs. S that the combination of her sexual 
history and her history of 12 normal Fap smears in a row 
puts her at extremely low risk for cervical cancer. You point 
out that all expert guidelines consider it acceptable to per- 
form Fap smears every 3 years in women with her history. 


Should Mrs. S be screened for breast cancer 
with a mammogram? 


Breast Cancer Screening 
A. What is the burden of disease? 


1. Second leading cause of cancer in women 


2. In average-risk women, the cumulative lifetime risk of 
developing breast cancer is 12%. 


3. The 10-year risk at age 40 is 1.5%; at age 50, it is 2.4%; at 


age 60, it is 3.5%. 


4, In 2015, breast cancer was diagnosed in 232,000 women 
with 40,000 breast cancer—related deaths. 


. Is it possible to identify a high-risk group that might especially 


benefit from screening? 


1. Women who have a BRCAJ/BRCA2 mutation are a special 


high-risk group, with a relative risk of developing breast 
cancer of 10.0-32.0 and a cumulative lifetime risk of 
45-70%. 


2. Referral for genetic counseling and testing is recommended 


in patients with breast cancer and the following 
characteristics: 


a. A known mutation in the family 


A), scattered fibroglandular density (Category B), 
heterogeneous density (Category C), or extremely dense 
(Category D). 

b. The relative risk of breast cancer in women with 
Category D density, compared to those with Category A 
density, is 2.44.5. 

6. Age is a strong risk factor. 
7. Other risk factors are listed in Table 2-7. 


8. Protective factors include > 16 months of breastfeeding, 
5 or more pregnancies, exercise, postmenopausal 
BMI < 23 kg/m’, oophorectomy before age 35. 

9. A Breast Cancer Risk Assessment Tool has been 
developed. 


a. Available at https://bcrisktool.cancer.gov/ 


b. Uses statistical methods applied to data from the 
Breast Cancer Detection and Demonstration Project, 
a mammography screening project conducted in the 
1970s, to assess breast cancer risk 


c. Does not include breast density 


. What is the quality of the screening test? 


1. Mammograms, 95% of which are now done digitally, are 
more sensitive in older women and in women with low 
breast density. 

a. For women aged 40-49, sensitivity ranges from 63% to 
84% with a specificity of 85-93%. 

b. For women aged 60-69, sensitivity ranges from 65% to 
93% with a specificity of 90-95%. 

c. Sensitivity is 87% in Density Category A and 63% in 
Density Category D, with specificity dropping from 
96% to 90% as breast density increases. 
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Table 2-7. Magnitude of risk for breast cancer. 


Approximate Relative 


Risk Factor Risk of Breast Cancer 
50-year-old woman with no additional risk 10-year risk = 2.4% 
factors 
BRCA1/BRCA2 10-32 
Therapeutic radiation to the chest at age 26.0 
< 30 years 
Category D breast density, compared to 2.4-4.5 
Category A 
Atypical ductal or lobular hyperplasia or 4.0 
lobular carcinoma in situ on previous biopsy 
Two first-degree relatives with breast 3.5 
cancer, compared with none 
One first-degree relative with breast 2.5 
cancer, compared with none 
Postmenopausal obesity (BMI > 30 kg/m? 15 
compared to BMI < 22 kg/m? 
Nulliparity or age at first full-term 2.0 
pregnancy > 30 years 
Age at menarche < 12 years or age at 1.5-2.0 
menopause > 55 years 
Current use of hormone replacement 1.2 
therapy compared with never users 
> 2 drinks/day 1 


2. The cumulative risk for a false-positive mammogram after 
10 years of screening is 50-60%, with a risk of unnecessary 
biopsy of 7-10%. 

3. The false-positive rate tends to be higher in younger 
women and those with increased breast density. 


D. Does screening reduce morbidity or mortality? 
1. Table 2-8 summarizes the results of meta-analyses of 
randomized trials of screening mammography. 


2. Potential harms include anxiety about testing, 
overdiagnosis, radiation exposure, and false-positive 
mammograms. 

a. The rate of overdiagnosis (finding cancers that would 
never have become clinically significant) is unclear. 
(1) Estimates range from 10% to 19%. 


(2) One modeling study estimated that the lifetime 
risk of overdiagnosis in women screened from ages 
40-74 is 21 per 1000 women screened, compared 
to 8 breast cancer deaths prevented. 


b. There is a small risk of radiation-induced breast 
cancer with a death rate of 0.4-1.2 per 10,000 women 
screened over a lifetime. 
3. Meta-analyses of trials of breast self-examination (randomized 
and nonrandomized) show no effect on breast cancer 


mortality. 


E. What are the current guidelines? 
1. USPSTF (2016) 


a. Women aged 40—49 years: the decision to start 
screening should be an individual one (Grade C 
recommendation; the benefit, while positive, is small 
and the decision should be made in context of the 
patient's values and risk level) 


p 


Women aged 50-74: screen every 2 years 
(1) Grade B recommendation (the benefit is moderate) 


(2) The 2-year interval is based on observations that 
reductions in breast cancer mortality were similar in 
studies using 18- to 33-month screening intervals 
and 12-month screening intervals; additionally, 
decision analyses using statistical models found 
that biannual screening resulted in 2 additional 
deaths/1000 women screened compared to annual 
screening. 


Current evidence is insufficient to assess benefits and 
harms of screening women aged 75 years or older 
(I statement). 


C. 


Current evidence is insufficient to assess benefits 
and harms of adjunctive screening using breast 
ultrasonography, MRI, or digital breast tomosynthesis in 
women with dense breasts and a normal mammogram. 
2. American Cancer Society (2015) 
a. Women aged 45-54: annual mammogram 
b. Women 55 years and older: annual or biennial 
screening, continuing as long as life expectancy is at 
least 10 years 
3. American College of Obstetrics and Gynecology (2017) 
a. Mammography every 1-2 years beginning at age 40, 
continuing to age 75 
b. Should discuss whether to continue screening after age 75 


F. Table 2-9 summarizes information on staging, testing, 
histology, prognosis, and treatment of breast cancer. 


Table 2-8. Benefits and harms of mammography based on clinical trial data. 


Ages 40-49 y Ages 50-59 y Ages 60-69 y Ages 70-74 y 
Deaths avoided per 10,000 women 3 8 21 13 
screened for 10 years 
Harms per 10,000 women screened once 
False-positive results 1212 932 808 696 
Breast biopsies 164 159 165 175 
False-negative results 10 11 12 13 


SCREENING AND HEALTH MAINTENANCE / 23 


Table 2-9. Breast cancer. 


Staging 


Commonly used tests 


Histology 


Treatment 


Stage Definition 

Stage 0 Carcinoma in situ, including DCIS, LCIS, and Paget disease only involving the nipple 

Stage IA Tumor size < 2 cm and localized to the breast 

Stage IB Tumor size < 2 cmand a focus of breast cancer cells < 2 mm is found in the 
lymph nodes 

Stage IIA Tumor size < 2 cm and a focus of breast cancer cells > 2 mm is found in 1-3 axillary 


lymph nodes or in lymph nodes near the breast bone or tumor is > 2 cm and 
<5 cm and has not spread to the lymph nodes 

Stage IIB Tumor is > 2 cm and < 5 cm and a focus of breast cancer cells < 2 mm is found in 
the lymph nodes or tumor is > 2 cm and < 5 cm and cancer has spread to 1-3 
axillary lymph nodes or to lymph nodes near the breast bone or tumor is > 5 cm 
and has not spread to lymph nodes 

Stage IIIA Tumor is any size and cancer is found in 4-9 axillary lymph nodes or in lymph 
nodes near the breast bone or > 5 cm and a focus of breast cancer cells < 2 mm 
is found in the lymph nodes or > 5 cm and cancer has spread to 1-3 axillary 
lymph nodes or to lymph nodes near the breast bone 

Stage IIIB Tumor is any size and has spread to the chest wall or skin of the breast and 
ulcerated and can have spread to 9 axillary lymph nodes or lymph nodes near 
the breast bone 

Stage IIIC Tumor is any size and has spread to the chest wall or skin of the breast and 
ulcerated and can have spread to = 10 axillary lymph nodes or lymph nodes 
near the breast bone or supraclavicular lymph nodes 


Stage IV Any distant metastasis 

For diagnosis: For staging: 

Biopsy methods Sentinel lymph node biopsy 
Fine-needle aspiration (sampling Performed at the time of surgery 
with a thin needle) A radioactive blue dye is injected into the lymphatic system near the tumor 
Core biopsy (sampling with a wide The first node to take up dye is removed and analyzed microscopically 
needle) If positive, other nodes may be removed 


Incisional (part of mass is removed) 
Excisional (all of mass is removed) 


Noninvasive 
DCIS 
Invasive 
Ductal (76%) 
Lobular (10-15%): often multiple and bilateral 
Medullary 
Inflammatory: dermal lymphatic invasion with skin changes (peau d'orange) 
Paget disease of the nipple 


Based on the stage at the time of diagnosis 
Overall 5-year survival is 90% 

5-year survival for localized breast cancer is 98% 
5-year survival for stage IV is 24% 


Surgery 
Approach determined by tumor size, patient preference 
Lumpectomy 
Segmental mastectomy 
Total mastectomy 
Modified radical mastectomy 
Breast reconstruction at time of surgery or later 
Radiation therapy 
After lumpectomy and sometimes mastectomy 
Hormonal therapy 
Works best in cancers with estrogen/progesterone receptors 
Aromatase inhibitors such as exemestane, anastrozole 
Selective estrogen response modifiers such as tamoxifen 
Trastuzumab (Herceptin) for HER2/neu positive cancers 
Chemotherapy indicated based on stage and biomarker profile 


DCIS, ductal carcinoma in situ; LCIS, lobular carcinoma in situ. 
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VW 


You explain to Mrs. S that in women with no factors that 
increase the risk of breast cancer, the chance that she will 
have a false-positive mammogram is much higher than the 
chance a breast cancer will be found. Whether she should 
be screened prior to age 50 depends on her personal risk 


tolerance. 


Ww Should Mrs. S be screened for osteoporosis? 


Osteoporosis Screening 


A. What is the burden of disease? 


1. 


4. 


In the United States, about 10.3 million people over the 
age of 50 have osteoporosis (15.4% of women and 4.3% 
of men). 


. The prevalence of osteoporosis is 25% in women aged 65 


or older and 5.6% in men aged 65 or older. 


. More than 2 million fractures per year are related to 


osteoporosis, including about 300,000 hip fractures and 
700,000 vertebral fractures. 


Mortality rate in the first year after hip fracture is 20%. 


B. Is it possible to identify a high-risk group that might especially 
benefit from screening? 


l. 
2. 


Low BMD itself is the strongest risk factor for fracture. 


Increasing age is the strongest risk factor for low BMD; 
other risk factors include low body weight (< 132 pounds), 
lack of hormone replacement therapy use, family history 
of osteoporosis, personal history of fracture, ethnic group 
(white, Asian, Hispanic), current smoking, 3 or more 
alcoholic drinks/day, long-term corticosteroid use (> 5 mg 
of prednisone daily for > 3 months). 


. The WHO Fracture Risk Algorithm (FRAX) calculates the 


10-year probability of hip or major osteoporotic fracture 
using femoral neck BMD and clinical risk factors (available 


at http://www.shef.ac.uk/FRAX/). 


a. Although the full FRAX algorithm incorporates femoral 
neck BMD, it is possible to input just clinical risk 
factors to estimate the patient’s clinical risk. 

b. Using just clinical risk factors, a 65-year-old woman 
with no additional positive answers has a 9.3% 10-year 
risk for any osteoporotic fracture. 


. The Osteoporosis Self-Assessment Tool (OST) is designed 


to identify individuals more likely to have low BMD. 
a. OST score = [weight (kg) — age (years)] x 0.2 
b. Patients with a score of < 2 are considered high risk. 


. For identifying osteoporosis (T score < —2.5), the FRAX 


has a sensitivity of 33.3% and specificity of 86.4% 
(LR+, 2.4; LR-, 0.77); the OST has a sensitivity of 79.3% 
and a specificity of 70.1% (LR+, 2.6; LR-, 0.29). 


C. What is the quality of the screening test? 


1. 


Background 


a. Can measure bone density with a variety of methods 
(dual-energy x-ray absorptiometry, single-energy x-ray 
absorptiometry, ultrasonography, quantitative CT) at a 
variety of sites (hip, lumbar spine, heel, forearm) 


2; 


b. Current bone density is compared with peak predicated 
bone density and then reported as number of SD above 
or below peak predicted bone density. 

c. Osteoporosis is defined as a bone density “T score” 
at least 2.5 SD below peak predicted bone density 
(T score = —2.5 or more negative). 

d. Osteopenia is defined as a T score between —1.0 and —2.5. 

e. Normal is within 1 SD of peak predicted bone density. 


. Dual-energy x-ray bone absorptiometry is the gold standard 


test. 

a. Has been shown to be a strong predictor of hip fracture 
risk; femoral neck is best site to measure. 

b. The relative risk of hip fracture is 2.5 for each decrease 
of 1 SD in bone density at the femoral neck. 

c. The relative risk of vertebral fracture is 1.9 for each 
decrease of 1 SD in bone density at the femoral neck. 


. There are limited data regarding the optimal interval 


between screening exams. 


a. One study found that a repeat bone density 8 years after 
the initial test did not improve fracture risk prediction 
when compared with the initial test. 

b. Another study stratified patients by baseline bone 
density and then determined the estimated time 
interval for 10% of women in each cohort to develop 
osteoporosis or an osteoporotic fracture. 

(1) For women with a normal BMD (T score, —1.0 or 
higher), the interval was 16 years. 


(2) For women with mild osteopenia (T score, —1.01 to 
—1.49), the interval was 17 years. 


(3) For women with moderate osteopenia (T score, 
—1.50 to -1.99), the interval was 5 years; for those 
with advanced osteopenia (T score, —2.0 to —2.49), 
the interval was 1 year. 


. Does screening reduce morbidity or mortality? 
1. 


No studies of the effectiveness of screening in reducing 
osteoporotic fractures 


Many studies show treatment substantially reduces fracture 
risk. 


. Potential harms of screening include misinterpretation of 


test results, increasing anxiety in patients, side effects of 
medications, and cost. 


. If 10,000 women aged 65-69 are screened, assuming a 


12% prevalence of osteoporosis and that treatment reduces 
vertebral fracture by 50% and hip fracture by 66% 


a. The number needed to screen to prevent 1 vertebral 
fracture over 5 years is 233 and to prevent 1 hip fracture 
is 556. 

b. In women aged 60-64 (osteoporosis prevalence 6.5%), 
the number needed to screen for vertebral fracture is 
435 and for hip fracture is 1000. 

c. In women aged 75-79 (osteoporosis prevalence 28%), 
the number needed to screen for vertebral fracture is 96 
and for hip fracture is 238. 


E. What are the current guidelines? 
1. 


USPSTFE (2018) 


a. Screen for osteoporosis in women aged 65 years or older 
and in younger postmenopausal women at increased 
risk (> 9.3% 10-year risk based on the FRAX calculator 
without BMD measurement or high risk based on 
another tool such as the OST). 
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Table 2-10. Numbers needed to screen (NNS). 


Disease Test Population NNS 
AAA Ultrasonography Ever smoking men, age 65-74 500 to prevent 1 AAA specific death over 5 years 
Osteoporosis DEXA Women 75-79 238 to prevent 1 hip fracture; 96 to prevent 
1 vertebral fracture 
Women 65-69 556 to prevent 1 hip fracture over 5 years; 233 to 
prevent 1 vertebral fracture 
Women 60-64 1000 to prevent 1 hip fracture; 435 to prevent 
1 vertebral fracture 
Breast cancer Mammography Women 60-69 320 to prevent 1 breast cancer death over 14 years 
Women 50-59 1138 to prevent 1 breast cancer death over 14 years 
Women 40-49 1618 to prevent 1 breast cancer death over 14 years 


Annual screening, patients over 50 
Biennial screening 


Lung cancer Low-dose CT Asymptomatic persons aged 55-74 
with = 30 pack year smoking history; 
former smokers must have quit 
within the past 15 years 

Prostate cancer PSA Men 55-69 


217 to prevent 1 colorectal cancer death 
344-1250 to prevent 1 colorectal cancer death 


1410 to prevent 1 prostate cancer death 


AAA, abdominal aortic aneurysm; DEXA, dual-energy x-ray bone absorptiometry; PSA, prostate-specific antigen. 


(1) Grade B recommendation 


(2) Good evidence that the risk of osteoporosis 
increases with age, that bone density measurements 
accurately predict fracture risk, and that treating 
asymptomatic women reduces fracture risk. 


b. Current evidence is insufficient to assess the 
balance of risk and benefits of screening in men 
(I recommendation). 


2. National Osteoporosis Foundation (NOF) (2014) 
a. Screen women age 65 and older and men age 70 and 


older. 

b. Screen postmenopausal women and men age 50-69 
based on risk-factor profile and FRAX score. 

c. Screen postmenopausal women and men aged 50 years 


of older who have had any adult fracture. 


You agree with Mrs. S that she is at increased risk for 
osteoporosis, but you explain that her 10-year risk is quite 
low, based on the FRAX calculator. There is no indication 
for BMD testing at this time. You discuss the importance 
of maintaining adequate calcium and vitamin D intake 
(1200 mg daily of calcium and 200-1000 international 
units daily of vitamin D). 


CASE RESOLUTION 


WV 


Based on your discussion, Mr. S decides to forego the 
chest radiograph and PSA level. He agrees to be scheduled 
for a fasting lipid panel and a colonoscopy. 


You discuss with Mrs. S that she has no additional risk 
factors for coronary disease, and expert guidelines dis- 
agree about when to start screening for hyperlipidemia in 
low-risk women. 


Mrs. S opts to have a mammogram but is happy to let a 
Fap smear and lipid panel wait a couple of years. She leaves 
with a handout about the role of calcium and vitamin D 
intake in the prevention and treatment of osteoporosis. 


Table 2-10 summarizes numbers needed to screen for commonly 
used tests. 
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| have a patient with abdominal pain. 
How do I determine the cause? 


Shobha W. Stack, PhD, MD 


CHIEF COMPLAINT 


PATIENT v 


Mr. C is a 22-year-old man who complains of diffuse abdom- 
inal pain. 


Ww 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Abdominal pain is the most common cause for hospital admis- 
sion in the United States. Diagnoses range from benign entities 
(eg, irritable bowel syndrome [IBS]) to life-threatening diseases 
(eg, ruptured abdominal aortic aneurysms [AAAs]). The first 
pivotal step in diagnosing abdominal pain is to identify the 
location of the pain. The differential diagnosis can then be limited 
to a subset of conditions that cause pain in that particular quadrant 
of the abdomen (Figure 3-1). 

Several other pivotal points can help narrow the differential 
diagnosis including (1) the time course of the pain, (2) peritoneal 
findings on exam, (3) unexplained hypotension, and (4) abdomi- 
nal distention. Each of these is reviewed below. 

The time course of the pain is a pivotal feature. Some diseases 
present subacutely/chronically over weeks to months or years 
(eg, IBS) whereas others present acutely, within hours to days of 
onset (eg, appendicitis). In patients with their first episode of acute 
severe abdominal pain, a variety of life-threatening, must not miss 
diagnoses must be considered (eg, AAA). Many of these diseases 
that cause acute abdominal pain cannot recur because patients are 
either treated or die of complications (eg, AAA, acute appendicitis, 
splenic rupture.) Since prior episodes are incompatible with many 
of these diagnoses, a history of such prior episodes narrows the dif- 
ferential diagnosis. Therefore, the differential diagnosis of abdomi- 
nal pain can be organized based on whether patients are presenting 
with their (1) first episode of acute abdominal pain, (2) a recurrent 
episode of acute abdominal pain, or (3) chronic/subacute abdom- 
inal pain. Table 3-1 outlines the typical time course associated 
with different diseases causing abdominal pain. See Table 3-2 for 
a summary of abdominal pain organized by location, time course, 
and clinical clues. 

Peritoneal findings of rebound tenderness, rigidity, and guard- 
ing are pivotal features and suggest an intra-abdominal catastro- 
phe. Typical causes include AAA, bowel infarction (due to bowel 
obstruction or acute mesenteric ischemia), bowel perforation 
(due to appendicitis, peptic ulcer disease [PUD], diverticulitis), 
pancreatitis, or pelvic inflammatory disease (PID). 


What is the differential diagnosis of 
abdominal pain? How would you frame the 
differential? 


27 


Unexplained hypotension is yet another potential pivotal clue. 
While many patients with abdominal pain experience hypotension 
due to dehydration from nausea, vomiting, or poor oral intake, 
some patients with abdominal pain present with unexplained 
hypotension. Unexplained hypotension can suggest sepsis, retro- 
peritoneal hemorrhage, or other diseases. Table 3-3 lists diseases 
associated with abdominal pain and unexplained hypotension. 


Orthostatic vital signs should be taken in 
patients with abdominal pain. They may 
provide invaluable diagnostic and therapeutic 
information. 


The final pivotal finding is significant abdominal distention, 
which may develop from excess air or fluid in the abdomen. 
Excess air may occur with bowel obstruction or bowel perforation 
(free air). Excess fluid may be seen in patients with ascites or hem- 
orrhage. Percussion and shifting dullness can usually distinguish 
excess air from fluid in such patients. Table 3-4 lists the diagnostic 
considerations in patients with abdominal distention. 

Other important historical points include factors that make the 
pain better or worse (eg, eating), its’ quality, radiation of the pain, 
and associated symptoms (nausea, vomiting, anorexia, inability to 
pass stool and flatus, melena, hematochezia, change in color of the 
urine or stool, jaundice, fever, chills, weight loss, altered bowel hab- 
its, orthostatic symptoms, urinary symptoms) or prior abdominal 
surgeries (increasing the risk of small bowel obstruction [SBO)]). 
Pulmonary symptoms or a cardiac history can be clues to pneu- 
monia or myocardial infarction presenting as abdominal pain. In 
women, sexual and menstrual histories are important. The patient 
should be asked about alcohol consumption as well as prescription 
and over-the-counter medications and supplements. 

A few final points about the physical exam are worth empha- 
sizing. First, vital signs are just that, vital. Hypotension, fever, tach- 
ypnea, and tachycardia are critical clinical clues that must not be 
overlooked. The HEENT exam should look for pallor or icterus. 
Jaundice suggests either hepatitis or biliary disease. Careful heart 
and lung exams can suggest pneumonia or other extra-abdominal 
causes of abdominal pain. 


The physical exam of a patient with abdominal 
pain includes more than just the abdominal 
exam. 


Of course, the abdominal exam is key. Inspection assesses 
for distention as noted above. Auscultation evaluates whether 
bowel sounds are present. Absent bowel sounds may suggest an 
intra-abdominal catastrophe; high-pitched tinkling sounds and 
rushes suggest an intestinal obstruction. Palpation should be 
performed last. Jt is useful to distract the patient by continuing to 
talk with him or her during abdominal palpation. This allows the 
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Biliary disease 


MI 
PUD 
Pancreatitis 
Biliary disease 


Hepatitis 


Renal colic 


Diverticulitis 


Ruptured ectopic 


IBD 
Bowel obstruction 
or ischemia 
Appendicitis 
AAA 


Splenic injury 
Renal colic 


Diverticulitis 


Ovarian disease 


pregnancy 


PID 


Ruptured ectopic 
pregnancy 


AAA, abdominal aortic aneurysm; DKA, diabetic ketoacidosis; IBD, inflammatory bowel disease; 
IBS, irritable bowel syndrome; MI, myocardial infarction; PID, pelvic inflammatory disease; 


PUD, peptic ulcer disease. 


Figure 3-1. The differential diagnosis of abdominal pain by location. 


Table 3-1. Differential diagnoses in abdominal pain organized by time course. 


AAA 

Acute mesenteric ischemia 
Appendicitis 

Biliary disease 

Diverticulitis 

DKA 

Ectopic pregnancy 
Gastroenteritis 

Ischemic colitis 

Myocardial infarction 

Ovarian torsion 
Nephrolithiasis 

Pancreatitis 

Peritonitis (from ruptured PUD, 
diverticulitis, etc) 

PID 

Small or large bowel obstruction 
Splenic rupture 


Biliary disease 

Diverticulitis 

DKA 

Nephrolithiasis 

Pancreatitis 

PID 

Small or large bowel obstruction 


Chronic mesenteric ischemia 
IBD 

IBS 

Hepatitis 

PUD 


AAA, abdominal aortic aneurysm; DKA, diabetic ketoacidosis; IBD, inflammatory bowel disease; IBS, irritable bowel syndrome; PID, pelvic 


inflammatory disease; PUD, peptic ulcer disease. 
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Table 3-2. Summary table of abdominal pain by location, time course, and clinical clues. 


Time course 


Acute 


Unexplained 
Location Differential Diagnosis 1X >1X Chronic Hypotension Clinical Clues 
Right upper Biliary disease v v J! Postprandial or nocturnal pain 
quadrant O ñŤñOsÖ©a ü a. Dark urine ñC a. 
Hepatitis v v Alcohol use 
Injection drug use 
Jaundice 
ee eee ee ree ee eee eee E ee en E ee ee Toxin/drug ingestion (acetaminophen) acces 
Pancreatitis v v v J! Alcohol use 
One aE en TO we RTO ed ARTE ern ET eet em te ETS IL) ne eee Ee 
Renal colic: v v Hematuria (usually microscopic) 
PNT e none (Usually fank paimi Sn a ET RSRTTS REE POOP | Oa a N RT 
Left upper Renal colic: v v Hematuria (usually microscopic) 
quadrant Usually fank pain). n etna ene aC eRe rte ee TaN clot PAINS ne Peeve ee 
Splenic infarct or v v Endocarditis 
rupture Trauma 
Sasa AA AE ee EE SMUG ss nae ttc 
Epigastrium Biliary disease v v J! Postprandial or nocturnal pain 
EEE E T ee LCL Se eee ee ede a ee 
Pancreatitis v v v J! Worse supine 
P A ees History of alcohol abuse or gallstones 
Peptic ulcer v vw? Melena 
eRe enema Ce Oe Te meee ene eee ee Sem Se ee Ree eee History of NSAID use cece ae tees 22 naaa 
Diffuse AAA v v Smoking 
periumbilical Male sex 


Hypotension, syncope or pulsatile abdominal mass 


„Appendicitis eNO Migration and progression e 
Acute mesenteric v J! History of AF 
ischemia Heart failure 
Valvular heart disease 
Catheterization 
RU Aude ae ia N aah ee oh en ol ee ot ate el a Pain out of proportion to exam aoaaa 
Bowel obstruction v Inability to pass stool or flatus 
ta E A Prior Surgery ee eee anne ee eee 
Chronic mesenteric v PVD or CVD 
ischemia Pain brought on by food 
Food fear 
eee eee eT ee ee eC een eee E ee rere a 
Gastroenteritis v Diarrhea 
P T PEE E en ne ec ee ae E TE Travel Bisto ae e ee oT oe ee 
Inflammatory bowel v Family history 
disease Hematochezia 
AEE A LI BENEA OE MCR vee RCE eT Tan EEIE EA Weightloss, nn a S 
Irritable bowel v Intermittent diarrhea or constipation 
Fe > 1115. Sane ee OREN neo RC VON NECTED TO Pain relieved by defecation aca aoe eens 
PE S EE, UT a Bt SE e a e O are cetera tea! 
Right lower: „Appendicitis a o a eea e ele re OS ere Migration and progression ct ona alee nae 
quadrant „Ectopic pregnancy l Sl aaoeooooooorienaeneoeoe nenene neeen aeieea —_ Sexually active premenopausal woman oo aecests 
g OVarianitorsion e si am ek Ward oe cae E Hed eR TRUE A OS tri eee era een tr 
PID v v J! Sexually active woman 
Vaginal discharge 
eI ee Cervical moton TS OTN a ee ia 
Left lower Diverticulitis v v Jv! Diarrhea 
quadrant Fever 


PID v v Jv! Sexually active woman 
Vaginal discharge 
Cervical motion tenderness 


"lf associated with sepsis. 
If associated with hemorrhage. 
AAA, abdominal aortic aneurysm; AF, atrial fibrillation; CVD, cardiovascular disease; NSAIDs, nonsteroidal anti-inflammatory drugs; PID, pelvic inflammatory disease; PVD, peripheral vascular disease. 


30 / CHAPTER 3 


Table 3-3. Differential diagnoses in patients with 
abdominal pain and unexplained hypotension. 


Mechanism of Hypotension Differential Diagnosis 


Intra-abdominal hemorrhage Abdominal aortic aneurysm 
Ruptured ectopic pregnancy 


Splenic rupture 


Sepsis Acute mesenteric ischemia 
Appendicitis 
Ascending cholangitis 
Bowel obstruction (with infarction) 
Cholecystitis 
Diverticulitis 
Inflammatory bowel disease 
Ischemic colitis 
Nephrolithiasis (if accompanied by 
ascending infection) 
Pancreatitis 
Pelvic inflammatory disease 
Peptic ulcer disease (with perforation) 
Spontaneous bacterial peritonitis 


Other Adrenal insufficiency 
Diabetic ketoacidosis 
Myocardial infarction 


Table 3-4. Differential diagnosis in patients with abdominal 
pain and distention. 


Air Fluid 
Free air Luminal air Ascites Hemorrhage 
Appendicitis LBO Pancreatitis AAA 
Bowel infarction SBO SBP Ruptured ectopic 
(SBO, AMI) pregnancy 
Diverticulitis Ruptured spleen 
PUD (with 


perforation) 


AAA, abdominal aortic aneurysm; AMI, acute mesenteric ischemia; LBO, large bowel 
obstruction; PUD, peptic ulcer disease; SBO, small bowel obstruction; SBP, spontaneous 
bacterial peritonitis. 


examiner to get a better appreciation of the location and severity of 
maximal tenderness. The clinician should palpate the painful area 
last. The rectal exam should be performed, and the stool tested for 
occult blood. Finally, the pelvic exam should be performed in adult 
women and the testicular exam in men. 


Vv 


Mr. C felt well until the onset of pain several hours ago. He 
reports that the pain is a pressure-like sensation in the mid/ 
upper abdomen, which is not particularly severe. He had never 
had this symptom before. He reports no fever, nausea, vom- 
iting, or diarrhea. His appetite is diminished, and he has not 
had a bowel movement since the onset of pain. He reports 
no history of urinary symptoms such as frequency, dys- 
uria, or hematuria. His past medical history is unremarkable. 
On physical exam, his vital signs are temperature, 37.0°C; 
RR, 16 breaths per minute; BF 110/72 mm Hg; and pulse, 
65 bpm. His HEENT, cardiac and pulmonary exams are nor- 
mal. Abdominal exam reveals a flat abdomen with hypoactive 
but positive bowel sounds. He has no rebound or guarding; 


although he has some mild diffuse tenderness, he has no 
focal or marked tenderness. There is no hepatosplenomegaly. 
Rectal exam is nontender, and stool is guaiac negative. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The patient’s history is not particularly suggestive of any diagno- 
sis. The first pivotal point determines the location of the pain. 
Mr. C’s pain is in the mid/upper abdomen, which limits the dif- 
ferential diagnosis. Common causes of mid/upper abdominal pain 
include appendicitis, IBS, PUD, pancreatitis, inflammatory bowel 
disease (IBD), SBO, large bowel obstruction, acute ischemia, AAA, 
myocardial infarction, diabetic ketoacidosis, and gastroenteritis 
(Figure 3-1). Several of these diagnoses are very unlikely and need 
not be considered further. AAA and myocardial infarction would 
be exceptionally rare in this age group and gastroenteritis is very 
unlikely in the absence of either vomiting or diarrhea. Acute ische- 
mia is unlikely given the absence of pain out of proportion to exam. 
The lack of a history of diabetes would make diabetic ketoacido- 
sis unlikely unless this was the initial presentation. A simple blood 
sugar could help exclude this diagnosis. Other pivotal points in 
patients with abdominal pain include its time course (see Table 3-1), 
and if present, unexplained hypotension or abdominal distention 
(see Tables 3-3 and 3-4). The patient reports that this is an acute 
episode that has not occurred previously. This makes IBD and IBS 
very unlikely, focusing attention on the remaining possibilities of 
appendicitis, PUD, pancreatitis, and bowel obstruction. Appendi- 
citis is the leading hypothesis as it is common and amenable to sur- 
gical cure (Table 3-5). He has neither unexplained hypotension nor 
distention to help focus the differential diagnosis further. 


Table 3-5. Diagnostic hypotheses for Mr. C. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypothesis and Signs Important Tests 
Leading Hypothesis 
Appendicitis Migration of pain from Clinical exam 
periumbilical region to CT scan 
right lower quadrant 
Active Alternatives-Most Common 
Peptic ulcer NSAID use EGD 
Helicobacter pylori Stool antigen for 
infection H pylori 
Melena 


Pain relieved by eating 


Alcohol abuse 
Gallstones 


Prior abdominal surgery Abdominal 

Inability to pass stool or radiographs, CT scan 
flatus Small bowel study 
Nausea, vomiting Barium enema 


Early bowel 
obstruction 


EGD, esophagogastroduodenoscopy; NSAID, nonsteroidal anti-inflammatory drug. 
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B. RLQ pain is the most useful clinical finding; LR+, 7.3-8.5; 


wv LR-, 0.0-0.3 


Reviewing Table 3-5 for clues (risk factors and associ- C. Most of the clinical findings have low sensitivity for _ 
ated symptoms), Mr. C reports no history of nonsteroidal appendicitis making it difficult to rule out the diagnosis. 
anti-inflammatory drug (NSAID), aspirin, or alcohol inges- 1. In one study, guarding was completely absent in 22% of 
tion. He has no known gallstones and no prior history of patients, and rebound was completely absent in 16% of 
abdominal surgery. He reports that he is passing flatus and patients with appendicitis. 
denies vomiting, 2. Fever was present in only 40% of patients with perforated 

Is the clinical information sufficient to make a appendices. 

diagnosis? If not, what other information do . 

you need? Fever, severe tenderness, guarding, and rebound 

may be absent in patients with appendicitis. 
Leading Hypothesis: Appendicitis D. Nonetheless, certain findings increase the likelihood of 


Tevthook Presentation appendicitis when present (ie, rebound, guarding) (Table 3-6). 


The classic presentation of appendicitis is abdominal pain that is E. Symptoms are different in octogenarians than in patients aged 
initially diffuse and then intensifies and migrates toward the right 60-79 years. 

lower quadrant (RLQ) to McBurney point (1.5-2 inches from 1. Symptom duration is longer (48 vs 24 hours). 

the anterior superior iliac crest toward umbilicus). Patients often 2. They are less likely to report that pain migrated to the RLQ 
complain of bloating and anorexia. (29% vs 49%). 

Disease Highlights E History is particularly important in women to differentiate 


other causes of RLQ pain (eg, PID, ruptured ectopic 
pregnancy, ovarian torsion, and ruptured ovarian cyst). 
The most useful clinical clues that suggest PID include the 
B. It develops secondary to obstruction of the appendiceal orifice following: 

with secondary mucus accumulation, swelling, ischemia, 1. History of PID 

necrosis, and perforation. 


A. Appendicitis is one of the most common causes of an acute 
abdomen, with a 7% lifetime occurrence rate. 


2. Vaginal discharge 

C. Initially, the pain is poorly localized. However, progressive 
inflammation eventually involves the parietal peritoneum, 
resulting in pain localized to the RLQ. 


3. Cervical motion tenderness on pelvic exam 


Rule out ectopic pregnancy in premenopausal 
D. The risk of perforation increases steadily with age. women who complain of abdominal pain by 
1. Ages 10-40, 10% testing urine for beta7HCG. 
2. Age 60, 30% 


3A 75, 50% G. White blood cell (WBC) count and C-reactive protein (CRP) 
. Age > 75, O 


1. The WBC and CRP neither identify nor rule out acute 
appendicitis. 

2. WBC > 10/mcL 
a. The sensitivity is only 82% with an LR- of only 0.4 


Evidence-Based Diagnosis 


A. The classic presentation of nausea and vomiting with pain 
migration from the periumbilical area to the RLQ is present in 
only 50-65% of patients. b. In patients presenting in the first 24 hours 


Table 3-6. Classic clinical and laboratory findings in appendicitis. 


Finding Sensitivity Specificity LR+ LR- 


Clinical findings 


WBC > 17,000/mcL 15% 98% 75 0.9 


RLQ, right lower quadrant; WBC, white blood cell. 
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(1) Sensitivity is only 23%; specificity is 41% 
(2) LR+, 1.4 
3. CRP > 10 mg/L 
a. Sensitivity, 77%; specificity, 37% 
b: LR+, 1.2; LR-, 0.6 


The WBC and CRP cannot reliably rule in nor 


rule out acute appendicitis. 


H. Urinalysis may be misleading and reveal pyuria and hematuria 


due to bladder inflammation from an adjacent appendicitis. 
I. Clinical decision rules: 
1. There are 2 clinical decision rules. 
a. The Alvarado score 
(1) Most commonly validated rule 
(2) However, has a wide sensitivity (68-96%) and 
specificity (58-89%) 
b. The Appendicitis Inflammatory Response score 
(1) Less commonly used (Table 3-7) 


(2) Its specificity is similar 62-85% (LR+, 2.46.2), but 
it has a higher sensitivity (90-94%) and lower LR- 
(0.08-0.16), suggesting it may be helpful in ruling 


out appendicitis. 


(3) However, no prospective studies have incorporated the 
score into clinical decisions and documented its safety. 


2. Neither is satisfactory for clinical use. 


Table 3-7. Appendicitis Inflammatory Response (AIR) score. 


Symptom/Sign Score 


Vomiting 1 


Maximum score: 12 
Score 0-4: low probability of 
appendicitis 


J. 


CT scanning 

1. Test of choice to rule out appendicitis when the diagnosis 
is uncertain 

2. Sensitivity, 92.7%; specificity, 96%; LR+, 24; LR-, 
0.08 without contrast. Oral and IV contrast may increase 
sensitivity further. 


3. Two randomized controlled trials demonstrated that 
CT scans reduce unnecessary surgery compared with 
clinical evaluation without CT (2.6% vs 13.9% and 
6.7% vs 27%). 


4, CT scanning lowers overall costs. 


. Ultrasonography (by both radiologist and trained emergency 


physicians) 

1. Sensitivity is poor, ranging from 48% to 80% and 
may be particularly insensitive in patients with 
appendicitis but a low clinical suspicion, limiting its 
usefulness. 

2. Operator and experience dependent: The sensitivity was 
only 33-66% when clinicians completed short training 
courses (1—4 hours). 

3. Point-of-care ultrasound by trained emergency physicians 
is less sensitive than CT but fairly specific. 

a. Sensitivity 80% (75-83%); specificity, 90-94% 
b. LR+, 10.2 (8.2-12.7); LR-, 0.22 (0.19-0.26) 
4. Should not be used to rule out appendicitis 


. Diagnosis in pregnancy 


1. Although inferior to CT, ultrasonography is recommended 
due to the risk of radiation to the fetus. 
2. Indeterminate studies in the third trimester are common. 
3. Unenhanced MRI 
a. An alternative option for patients with indeterminate 
ultrasound; sensitivity, 91%; specificity, 98%; LR+, 45; 
LR-, 0.09 


b. Gadolinium is a pregnancy category C drug and is not 
advised. 


4. Surgical and gynecologic consultation suggested. 


Treatment 


A. 
B. 
C. 
D. 


E. 


Observation is critical. 
Monitor urinary output and vital signs. 
TV fluid resuscitation 


Broad-spectrum antibiotics, including gram-negative and 

anaerobic coverage. 

Trials have compared surgery with nonsurgical therapy. 

1. Patients were randomized to surgery vs. observation with 
IV antibiotics. 

2. Patients were required to have uncomplicated appendicitis 
defined by CT scanning. 

3. Patients who were immunocompromised, older, or had 
comorbidities were excluded. 

4. 10% of patients in the observation group required 
emergent appendectomy. 


5. An additional 30% of patients in the observation 
group needed surgery within the year for 
recurrences, 


Surgery remains the therapy of choice. 


MAKING A DIAGNOSIS 


Mr. C’s symptoms are consistent with—but certainly not diagnos- 
tic of appendicitis. He has no risk factors for any of the alterna- 
tive diagnoses of pancreatitis, PUD, or bowel obstruction (alcohol 
use, NSAID ingestion, or prior abdominal surgery, respectively). 
Diagnostic options include obtaining a complete blood count 
(CBC) (always done but clearly of limited value), continued obser- 
vation and reexamination, surgical consultation, and obtaining a 
CT scan. Given the lack of evidence for any of the less concerning 
possibilities, you remain concerned that the patient has early appen- 
dicitis. You elect to observe the patient, obtain a CBC and lipase, 
order a CT scan and ask for a surgical consult. 


Frequent clinical observations are exceptionally 
useful when evaluating a patient with possible 
appendicitis. 


W 


The CBC reveals a WBC of &700/mcL (66% neutrophils, 
O% bands) and an HCT of 44%. The lipase is normal. On reex- 
amination the patient complains that the pain is now more 
severe in the RLQ. On exam, he is moderately tender but still 
without rebound or guarding. 


The migration of pain to the RLQ is suggestive of appendicitis. 
Less likely considerations might include Crohn ileitis as well as 
diverticulitis or colon cancer (both unlikely in this age group). If 
the patient were a woman, PID and ovarian pathology (ruptured 
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ectopic pregnancy, ovarian torsion, or ruptured ovarian cyst) would 
also need to be considered. 


Diffuse abdominal pain that subsequently 
localizes and becomes more constant, suggests 
parietal peritoneal inflammation. 


VY 


The CT scan reveals a hypodense fluid collection on the right 
side inferior to the cecum. An appendolith is seen. The inter- 
pretation is possible appendiceal perforation versus Crohn 
disease. 


CASE RESOLUTION 


Vv 


The patients symptom complex, particularly the pain’s 
migration, localization, and intensification are highly sug- 
gestive of appendicitis. CT findings make this diagnosis 
likely. At this point, surgical exploration is appropriate. 


The patient undergoes surgery and purulent material 
is found in the peritoneal cavity. A necrotic appendix is 
removed, and the peritoneal cavity is irrigated. The patient 
is treated with broad-spectrum antibiotics and does well 
postoperatively. 


CHIEF COMPLAINT 


PATIENT Y 


Ms. Ris a 50-year-old woman who comes to the office com- 
plaining of abdominal pain. The patient reports that she has 
been having “episodes” or “attacks” of abdominal pain over 
the last month, with about 3 “attacks” during this time. The 
last attack was 4 days previously. She reports that the 
attacks of pain are in the epigastrium, last up to 4 hours, 
and often awaken her at night. The pain is described as a 
severe cramping-like sensation that is very intense and 
steady for hours. Occasionally, the pain radiates to the 
right back. The pain is associated with emesis. She reports 
that the color of her urine and stool are normal. On physical 
exam, her vital signs are stable. She is afebrile. On HEENT 
exam, she is anicteric. Her lungs are clear, and cardiac 
exam is unremarkable. Abdominal exam is soft with only 
mild epigastric discomfort to deep palpation. Murphy sign 
(tenderness in the right upper quadrant [RUQ] with pal- 
pation during inspiration) is negative. Rectal exam reveals 
guaiac-negative stool. 


At this point, what is the leading hypothesis, 
t what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The first pivotal feature of Ms. R’s abdominal pain is its epigastric 
location. Common causes of epigastric pain include PUD, pancreati- 
tis, and biliary colic (Figure 3-1). The second pivotal feature of Ms. R’s 
abdominal pain is its time course, with multiple acute episodes. Many 
diseases cause well-defined recurrent discrete episodes of abdominal 
pain (Table 3-1) but of these, only pancreatitis and biliary colic tend 
to occur in the epigastrium. PUD is a common cause of epigastric 
abdominal pain and obviously needs to be considered. However, the 
pain in PUD is typically more chronic than acute, and not typically 
discrete or so severe, making this a less likely possibility. Ms. R does 
not have other pivotal clues such as peritoneal findings, unexplained 
hypotension, or abdominal distention that could focus the differential. 
The final clinical clue is the severe crampy quality of the pain. Severe 
intense crampy abdominal pain (“colicky”) suggests obstruction of 
a hollow viscera, which can be caused by biliary, bowel, or ureteral 
obstruction (due to biliary stones, bowel obstruction, or nephrolithia- 
sis, respectively). Taken together, the epigastric location, multiple dis- 
crete episodes, quality and intensity of the pain, make biliary colic the 
leading hypothesis. Table 3-8 lists the differential diagnosis. 


v 


Ms. R reports no history of alcohol binging, NSAID use, or 
known PUD. The pain does not improve with food or antacids. 
The pain is not relieved by defecation. 


(continued) 
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Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Biliary Colic 


Textbook Presentation 


Gallstone disease may present as incidentally discovered asymp- 
tomatic cholelithiasis, biliary colic, cholecystitis, cholangitis, or 
pancreatitis. The pattern depends on the location of the stone and 
its chronicity (Figure 3-2). Biliary colic typically presents with 
episodes of intense abdominal pain that begin 1 hour or more after 
eating and commonly wake patients from sleep. The pain is usu- 
ally located in the RUQ, although epigastric pain is also common. 


Table 3-8. Diagnostic hypotheses for Ms. R. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 


ing Hypothesis 


Episodic and crampy pain 
may radiate to back 


Biliary colic 


Peptic ulcer disease NSAID use EGD 
Helicobacter pylori infection H pylori, stool 
Melena antigen assay 
Pain relieved by eating or 
by antacids 


Alcohol abuse Serum lipase 
Gallstones 


Pancreatitis 


EGD, esophagogastroduodenoscopy; NSAID, nonsteroidal anti-inflammatory drug. 


Gallbladder 


Duodenum 


The pain may radiate to the back and may be associated with nau- 
sea and vomiting. The pain usually lasts for more than 30 minutes 
and may last for hours. 


Disease Highlights 
A. Biliary colic 
1. Gallstones are commonly asymptomatic. Biliary colic occurs 


when a gallstone becomes lodged in the cystic duct and the 
gallbladder contracts against the obstruction. 


2. Annual risk of biliary colic in patients with asymptomatic 
gallstones is 1-4%. 


3. Risk factors for gallstone development 


a. Increasing age is the predominant risk factor. The 
prevalence is 8% in patients older than 40 years and 
20% in those older than 60 years (Figure 3-3). 

b. Obesity 

c. Sex: women are affected more than men (risk increases 
during pregnancy), although the incidence in men is 
still significant (Figure 3-3). 

d. Gallbladder stasis (due to rapid weight loss, which may 
occur in patients on very low-calorie diets, on total 
parenteral nutrition, and after surgery) 

e. Other less common risk factors include family history, 
Crohn disease, and hemolytic anemias (eg, thalassemia, 
sickle cell disease), which can lead to increased bilirubin 
excretion and bilirubin stones. 

4. Presents as one of the classic visceral obstructive syndromes 
with severe, crampy waves of pain that incapacitate the 
patient. 


5. Characterized by episodes of pain with pain-free intervals 
of weeks to years. 


6. Pain begins 1—4 hours after eating or may awaken the 
patient during the night. May be precipitated by fatty 
meals. 


7. The pain is usually associated with nausea and vomiting. 


Liver 


Cystic duct 
Common bile duct 


Figure 3-2. Calculi may lodge in several locations. In the cystic duct, they may cause biliary colic or 
cholecystitis. In the common bile duct, they may cause cholangitis and/or pancreatitis. 


60 - 
E Men 
50+ | O Women 


40 


20 F 


Lee 


0-9 10-39 40-49 50-59 60-69 70-79 80-89 >90 
Age (years) 


Prevalence (%) 
wo 
i=) 
T 


Figure 3-3. Prevalence of asymptomatic gallstones by age. 
(Reproduced with permission from Bateson MC. Forttnightly review: 
Gallbladder disease, BMJ. 1999;June 26;318(7200):1745-1748.) 


8. The pain usually lasts < 2—4 hours. An episode that 
lasts longer than 4—6 hours and is accompanied by fever 
or marked RUQ tenderness suggests cholecystitis has 
developed. 


9. Resolution occurs if the stone comes out of the cystic duct. 
The intense pain improves fairly rapidly, although mild 
discomfort may persist for 1—2 days. 

10. Prognosis 

a. Biliary colic recurs in 50% of symptomatic patients. 

b. Acute cholecystitis develops if the stone remains lodged 
in the cystic duct. 

c. Complications (eg, pancreatitis, acute cholecystitis, or 
ascending cholangitis) occur in 25% of patients who 
have experienced biliary colic. 

11. Colic occasionally develops in patients without stones 
secondary to sphincter of Oddi dysfunction or scarring 
leading to obstruction. 


Evidence-Based Diagnosis 


A. Pain localized to the RUQ in 54% of patients and epigastrium 
in 34% of patients. It also may present as a band-like 
pain across the entire upper abdomen, or rarely in the 
mid-abdomen. Pain may radiate to back, right scapula, 
right flank, or chest. 


B. Laboratory tests (liver biochemical tests, lipase, urinalysis) are 
normal in uncomplicated biliary colic. Abnormalities suggest 
other diagnoses or complications (eg, stone migration into the 
common bile duct [CBD]). 

C. Ultrasonography is the test of choice 
1. Sensitivity, 89%; specificity, 97% 

2. LR+, 30; LR-, 0.11 


D. CT scan is only 79% sensitive. 


E. Endoscopic ultrasound (EUS) is 100% sensitive and is useful 
in patients with a negative transabdominal ultrasound but in 
whom biliary colic is still strongly suspected. 


Treatment 


A. Cholecystectomy is recommended for patients with 
symptomatic disease. 


B. Cholecystectomy not advised for patients with asymptomatic 
cholelithiasis. 
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Make sure the gallstones are causing the pain 
before advising cholecystectomy. 


C. Lithotripsy is not advised 


D. Dissolution therapies (eg, ursodiol or chenodiol) are reserved 
for patients who are not surgical candidates for surgery. 


MAKING A DIAGNOSIS 


Ms. R’s history suggests biliary colic. You order an ultrasound of 
the RUQ. 


X 


A RUQ ultrasound reveals multiple small gallstones within 
the gallbladder. The CBD is normal, and no other abnormali- 
ties are seen. The serum lipase and liver biochemical tests are 
normal, and stool antigen for Helicobacter pylori is negative. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, biliary colic? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: PUD 
See Chapter 32, Unintentional Weight Loss. 


Alternative Diagnosis: Acute Pancreatitis 
(see below) 


CASE RESOLUTION 


X 


Ms. R discussed her case with her primary care physician 
and surgeon. Both agree that her symptom complex and 
ultrasound suggest biliary colic. Furthermore, there was 
no evidence of any of the alternative diagnoses. The normal 
lipase effectively rules out pancreatitis, and the combi- 
nation of no NSAIDs and a negative H pylori stool antigen 
makes PUD very unlikely. They recommend surgery, which 
she schedules for the end of the summer. 


FOLLOW-UP 


7 


Ms. R returns 3 weeks later (and prior to her scheduled 
surgery) in acute distress. She reports that her pain began 
last evening, is in the same location as her previous bouts 
of pain, but unlike her previous episodes, the pain has per- 
sisted. She is very uncomfortable. She reports that her 
urine has changed color and is now quite dark, “like tea.” 
In addition, she complains of “teeth chattering’ chills. On 
physical exam, Ms. Ris febrile (38.5°C). Her other vital signs 
are stable. Sclera are anicteric and cardiac and pulmonary 


(continued) 
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exams are all completely normal. Abdominal exam reveals 
moderate tenderness in the epigastrium and RUQ. Murphy 
sign is positive. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


This episode of abdominal pain raises several possibilities. The first 
is that the current symptom complex is in some way related to her 
known cholelithiasis. The persistent pain suggests either cholecys- 
titis (due to a stone lodged in the cystic duct), choledocholithiasis, 
ascending cholangitis, or pancreatitis. Of note, her dark urine is a 
pivotal clinical clue. Both hematuria and bilirubinuria can cause 
dark urine. Bilirubinuria only occurs in patients with conjugated 
hyperbilirubinemia which, in turn, is due to either CBD obstruction 
or hepatitis. In Ms. R, the preexistent biliary colic, persistent RUQ 
pain, and dark urine make the most likely diagnosis CBD obstruc- 
tion due to migration ofa stone into the CBD (choledocholithiasis) 
(Figure 3-2). Conversely, this symptom complex is not consistent 
with cholecystitis. In uncomplicated cholecystitis, only the cystic 
duct is obstructed. Since the CBD is not obstructed, bile flows 
unimpeded into the bowel, and does not back up into the liver. 
Therefore, such patients do not develop hyperbilirubinemia, biliru- 
binuria, dark urine, or significant increases in ALT or AST. Finally, 
Ms. R’s fever suggests that the CBD obstruction has been compli- 
cated by ascending infection and taken together suggests ascending 
cholangitis, a life-threatening condition. 


Dark urine suggests bilirubinuria and may 
precede icterus. 


Rigors (defined as visible shaking or teeth 
chattering chills) suggests bacteremia 

and should increase the suspicion of a 
life-threatening bacterial infection. 


Other considerations include hepatitis or pancreatitis (which may 
be caused by concomitant pancreatic duct obstruction). While hep- 
atitis can cause RUQ pain, hyperbilirubinemia, and bilirubinuria, it 
would also require giving Ms. R another unrelated diagnosis and is 
therefore less likely. Table 3-9 lists the differential diagnosis. 


WV 


Laboratory results include WBC 177,000/mcL (84% neu- 
trophils, 10% bands). HCT is 38%; lipase, 17 units/L 
(nl 11-65 units/L); alkaline phosphatase, 467 units/L 
(nl 30-120); bilirubin, 4.2 mg/dL; conjugated bilirubin, 
3.0 mg/aL (nl O =- 0.3); GGT, 246 units/L (nl 8-35); ALT, 
100 units/L (nl 15-59). Ultrasound shows sludge and 
stones within the gallbladder. No CBD dilatation or CBD 
stone is seen. Blood cultures are ordered and you initiate 
broad-spectrum IV antibiotics (ie, piperacillin/tazobactam). 


Is the clinical information sufficient to make 
a diagnosis of ascending cholangitis? If not, 


what other information do you need? 


Table 3-9. Diagnostic hypotheses for Ms. R on follow-up. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypothesis and Signs Important Tests 
Leading Hypothesis 
Ascending RUQ or epigastric pain Ultrasonography 
cholangitis Dark urine Endoscopic 
Fever ultrasonography 
Rigors ERCP 
MRCP 
CBC 


ALT, AST, bilirubin 
Blood cultures 


Fever 


Alcohol abuse 
Gallstones 


Serum lipase 
Ultrasonography 


Hepatitis Alcohol abuse Elevated ALT and AST 
Injection drug use Viral serologies 
RUQ pain 
Nausea 
Dark urine 


ALT, alanine transaminase; AST, aspartate transaminase; CBC, complete blood count; 
ERCP, endoscopic retrograde cholangiopancreatography; MRCP, magnetic resonance 
cholangiopancreatography; RUQ, right upper quadrant. 


Leading Hypothesis: Choledocholithiasis 
& Ascending Cholangitis 


Textbook Presentation 

Patients typically have some form of biliary obstruction (biliary 
colic, acute cholecystitis or gallstone pancreatitis). The presence of 
jaundice, increased liver biochemical tests or lipase suggest con- 
comitant CBD obstruction. When accompanied by fever, it also 
suggests ascending cholangitis. 


Disease Highlights 


A. 5-20% of patients with symptomatic gallstones have stones 
within the CBD (choledocholithiasis). 


B. Patients with choledocholithiasis may be asymptomatic. 
C. Complications of choledocholithiasis may be the presenting 
manifestations. 
1. Obstruction and jaundice may be present. 
2. Fever, jaundice, and leukocytosis may be present due 
to ascending infection from the duodenum (ascending 


cholangitis). Ascending cholangitis may also occur when 
the CBD is obstructed due to tumors or strictures. 


3. Pancreatitis may occur if there is concomitant obstruction 
of the pancreatic duct. 


Evidence-Based Diagnosis 


A. Ascending cholangitis 
1. Clinical findings in patients with cholangitis include 
jaundice, 79%; temperature > 38.0°C, 77%; and RUQ 
pain, 68%. In various studies 42-75% of patients had all 
3 (Charcot triad). 


2. There is leukocytosis in 73% of patients and elevated 
alkaline phosphatase and bilirubin in 91% and 87%, 
respectively. 


3. 74% of patients are bacteremic 


Bacteremia is exceptionally common in 
ascending cholangitis. Antibiotics should be 
administered promptly to patients in whom 
this diagnosis is suspected. 


B. Choledocholithiasis 
1. Any of the following suggests choledocholithiasis and 
warrants CBD evaluation (Table 3-10): 
a. Cholangitis 
b. Jaundice 
c. Dilated CBD on ultrasound 
d. Elevated alkaline phosphatase 
e. Elevated amylase or lipase 


2. CBD stones are present in 5-8% of patients without any of 


the aforementioned risk factors. 


3. Transabdominal ultrasound is insensitive for 


choledocholithiasis as opposed to its excellent performance 


in cholelithiasis. A dilated CBD is seen in only 25% of 
patients. 


4. CT scanning is only 75% sensitive for choledocholithiasis 
and not the test of choice. 


5. Endoscopic retrograde cholangiopancreatography (ERCP), 


magnetic resonance cholangiopancreatography (MRCP), 
and EUS are highly accurate in detecting CBD stones. 
These techniques share high sensitivity (90-100%) and 


specificity (90-100%). 

a. ERCP 
(1) Invasive procedure 
(2) Requires sedation 


(3) Both diagnostic and therapeutic because it allows 
for simultaneous imaging, sphincterotomy, and 


stone extraction 


(4) > 90% sensitive, 99% specific for diagnosis 


(5) Complicated by pancreatitis in 1-5% of patients 


and therefore reserved for patients with a high 
pretest probability of disease in whom stone 
extraction is likely (eg, those with jaundice 
and fever) 


Table 3-10. Test characteristics for choledocholithiasis. 


Finding Sensitivity Specificity LR+ LR- 
Cholangitis 11% 99% 18.3 0.93 
Jaundice 36% 97% 10.1 0.69 
Dilated CBD on 42% 96% 6.9 0.77 
ultrasound 
Elevated alkaline 57% 86% 2.6 0.65 
phosphatase 
Elevated amylase 11% 95% 1:5 0.99 


CBD, common bile duct. 
Modified with permission from Paul A, Millat B, Holthausen U, et al: Diagnosis and 


treatment of common bile duct stones (CBDS). Results of a consensus development 


conference, Surg Endosc. 1998 Jun;12(6):856-864. 
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b. MRCP 


(1) Noninvasive scan visualizes CBD and adjacent 
structures 


(2) Highly accurate for CBD stones: 90-100% 
sensitive, 88—100% specific 


c. EUS 
(1) Both sensitive (94-99%) and specific (94-95%) for 
CBD stones. 


(2) One study reported that EUS was more sensitive 
than ERCP (97% vs 67%). 


(3) A normal EUS or MRCP would obviate the need 
for a more invasive ERCP. 


(4) EUS followed by selective ERCP in patients with 
documented CBD stones is an appropriate strategy 
in patients with suspected choledocholithiasis 
without cholangitis. Reserving ERCP for the subset 
of patients with documented choledocholithiasis 
decreases the need for ERCP by 67% and the 
complication rate by 12%, compared with 
performing ERCP in all patients with suspected 
choledocholithiasis. 


d. Summary: The American Society of Gastrointestinal 
Endoscopy recommends the following based on the risk 
of choledocholithiasis: 

(1) High-risk patients (> 50% risk): ERCP is 
recommended in patients with 


(a) Clinical ascending cholangitis 

(b) Documented CBD stones 

(c) Bilirubin > 4 mg/dL 

(d) Bilirubin levels of 1.8-4 mg/dL and dilated CBDs 
(2) Moderate-risk patients (10-50% risk): MRCP or 

EUS is recommended followed by selective ERCP 

in patients with documented choledocholithiasis. 


(a) Patients with dilated CBD on ultrasound 

(b) Elevated bilirubin levels (1.8-4 mg/dL) 

(c) Gallstone-associated pancreatitis (GAP) 

(d) Elevated liver biochemical tests 

(e) Age > 55 years 

(f) An alternative approach is laparoscopic 
cholecystectomy with intraoperative 
cholangiogram and postoperative ERCP in 
patients with choledocholithiasis. 

(3) Low-risk patients (< 10% risk): In patients with 
gallstone disease and none of the aforementioned 
risk factors, laparoscopic cholecystectomy without 
other preoperative CBD evaluation is recommended. 


Treatment 


A. Ascending cholangitis 


1. 


2. 


Blood cultures, IV broad-spectrum antibiotics, and 
IV hydration should begin immediately. 


Biliary drainage with ERCP should be performed urgently 
in patients with moderate to severe disease. (Organ 
dysfunction or 2 or more of the following: abnormal WBC, 
fever, age > 75 years, total bilirubin > 5 mg/dL, albumin 

< 0.7 times the lower limit of normal.) 


. In patients with mild disease, biliary drainage should be 


performed if there is no response to initial treatment within 
24 hours. 


. IF ERCP is unavailable, percutaneous transhepatic drainage 


or surgical decompression can be used. 
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B. In patients who have choledocholithiasis without ascending 
cholangitis, CBD stones can be removed via intraoperative 
CBD exploration or ERCP. 


C. Cholecystectomy is recommended after inflammation has 
resolved in patients with ascending cholangitis. 


MAKING A DIAGNOSIS 


Neither dilation of the CBD nor CBD stone can be seen on 
ultrasound (but is only 25% sensitive). You still suspect chole- 
docholithiasis because of the jaundice and increased transaminases. 


Ww 


Twenty-four hours later, blood cultures are positive for 
Escherichia coli (consistent with ascending cholangitis). 


Have you crossed a diagnostic threshold 
for the leading hypothesis, ascending 
cholangitis? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


Alternative Diagnosis: Acute Hepatitis 
See Chapter 26, Jaundice & Abnormal Liver Enzymes. 


Alternative Diagnosis: Acute Cholecystitis 


Textbook Presentation 


Typical symptoms of acute cholecystitis include persistent RUQ or 
epigastric pain, fever, nausea, and vomiting. 


Disease Highlights 
A. Secondary to prolonged cystic duct obstruction (> 4—6 hours) 


B. Persistent obstruction results in increasing gallbladder 
inflammation and pain. Necrosis, infection, and gangrene 
may occur. 


C. Jaundice and marked elevation of liver enzymes are seen only if 
the stone migrates into the CBD and causes obstruction. 


Evidence-Based Diagnosis 
A. No clinical finding is sufficiently sensitive to rule out 
cholecystitis. 
1. Fever: (sensitivity, 29-44%; specificity, 37-83%) 
2. Marked RUQ tenderness (sensitivity, 60-98%; specificity, 
1-97%; LR+, 2.7; LR-, 0.4) 
3. Murphy sign 
a. Sensitivity, 65%; specificity, 87% 
b. LR+, 5.0; LR-, 0.4 
B. Laboratory findings 
1. Leukocytosis (> 10,000/mcL) is present in 52-63% of 
patients. 


2. Cholecystitis does zot typically cause significant increases 
in lipase or liver biochemical tests. Such findings suggest 
complications of pancreatitis and choledocholithiasis. 


C. Ultrasound 


1. Test of choice due to speed, cost, ability to image adjacent 
organs and lack of radiation. 


2. Sensitivity, 81%; specificity, 83%; LR+, 4.8; LR-, 0.23 


3. Cholelithiasis is usually present (84-99%) but is not in and 
of itself diagnostic of acute cholecystitis. 


4. Additional findings that suggest acute cholecystitis include 
gallstones with gallbladder wall thickening, pericholecystic 
fluid, sonographic Murphy sign, or gallbladder enlargement 
> 5 cm. However, more specific findings may be less 
sensitive (27-38%). 

5. If ultrasound is normal, and clinical suspicion is high, 
consider HIDA (see below). 


D. Bedside ultrasound by trained nonradiologists 
1. Used with increasing frequency in emergency departments 


2. One study reported good accuracy when performed by 
emergency department physicians with 5 hours of training; 
sensitivity, 91%; specificity, 66%; LR+, 2.7; LR-, 0.14. 

3. Abnormal results should be confirmed with formal 
ultrasonography. 


4. Normal results are probably adequate to rule out 
cholecystitis in patients with low pretest probabilities but 
not in those for whom there is a higher suspicion of acute 
cholecystitis. 


E. Cholescintigraphy (HIDA) scans 


1. Radioisotope is excreted by the liver into the biliary system. 
In normal patients, the gallbladder concentrates the isotope 
and is visualized. Visualization essentially excludes acute 
cholecystitis. 


2. Nonvisualization of the gallbladder suggests cystic duct 
obstruction and is highly specific for acute cholecystitis 
(96% sensitive, 90% specific). 


3. Nonvisualization can also be seen in prolonged fasting, 
hepatitis, alcohol abuse, and prior biliary sphincterotomy. 


4, Useful when the pretest probability is high, due to 
persistent pain, and the ultrasound is nondiagnostic 
(ie, the ultrasound demonstrates stones within the 
gallbladder but no clear evidence of cholecystitis is seen, 
eg, no stones within the cystic duct nor evidence of 
gallbladder wall thickening or pericholecystic fluid). 


F. A diagnostic algorithm to the approach of suspected gallstone 
disease is shown in Figure 3-4. 


Treatment 


Patients with acute cholecystitis should be admitted, administered 
parenteral antibiotics, and undergo cholecystectomy. The timing 
of surgery depends on the severity of disease and medical risk 
assessment. 


Alternative Diagnosis: Acute Pancreatitis 


Textbook Presentation 


Patients with acute pancreatitis often complain of a constant and 
boring abdominal pain of moderate to severe intensity that devel- 
ops in the epigastrium and may radiate to the back. Associated 
symptoms may include nausea, vomiting, low-grade fever, and 
abdominal distention. 


Disease Highlights 


A. Etiology 
1. Alcohol abuse (typically binge drinking) and 
choledocholithiasis (with concomitant obstruction of 
pancreatic outflow) cause 80% of acute pancreatitis cases. 
2. 15-25% of cases are idiopathic, many of which may be due 
to microlithiasis or sphincter of Oddi dysfunction. 


iss) 
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RUQ RUQ 
ultrasound ultrasound 


ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound; HIDA, hepatobiliary iminodiacetic acid; 
LFTs, liver function tests; MRCP, magnetic resonance, cholangiopancreatography; RUQ, right upper quadrant; U/S, ultrasound. 


Figure 3-4. Diagnostic approach: biliary disease. 


a. 34-67% of patients with idiopathic pancreatitis were m. Tetracycline 
found to have small gallstones on EUS or ERCP. n. Valproate 
b. Sphincter of Oddi dysfunction may be particularly 5i Tascennasieds euses dude 
common in patients with prior cholecystectomy. 
. Post ERCP as Traina a 
. Drugs commonly associated with pancreatitis include . len la (> 1000 mg/dL) 
a. Azathioprine a oe. 
be Didanosine e. HIV infection, other infection 
i Estrogens f. Pancreatic carcinoma 
eee o. g. Pancreatic divisum 
S Faeroe raenaede h. Autoimmune pancreatitis 
E p TETE i. Cystic fibrosis 
5 Metronidazole j- Organ transplantation 
h. Opioids 


6. Regardless of the inciting event, trypsinogen is activated to 
trypsin, which activates other pancreatic enzymes resulting 
in pancreatic autodigestion and inflammation (which may 

k. Corticosteroids become systemic and lethal). Interleukins contribute to the 

1. Tamoxifen inflammation. 


i. Pentamidine 
je Sulfonamides 
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B. Complications may be local or systemic. Severe pancreatitis 
develops in about 20% of patients and is complicated by 
significant morbidity and mortality. 


1, 


Local complications 


a. 
b. 


C. 


a. 


b 


c. 
d. 


e 


a. 


b. 


Pancreatic pseudocyst 

Pancreatic necrosis 

Infections: A variety of infections may develop. Bacterial 
translocation from the bowel may infect pancreatic 
pseudocysts or necrotic pancreatic tissue. Ascending 
cholangitis may develop in patients with GAP. 


. Systemic complications 


Hyperglycemia 

Hypocalcemia 

Acute respiratory distress syndrome 
Acute kidney injury 

Disseminated intravascular coagulation 


. Death occurs in up to 4% of patients. 


Usually occurs in patients with infected pancreatic 
necrosis and in patients in whom multiple organ 
dysfunction develops. 
Several predictive scores have been developed including 
the Ranson criteria as well as the Glasgow and Apache II 
scores. 
(1) All use similar variables that increase the 
likelihood of organ failure, including increased 
age and elevated WBC, BUN, glucose, or lactate 
dehydrogenase. 
(2) Hypoxia and hypocalcemia are also associated with 
an increased risk. 
Hemoconcentration (HCT = 50%) on admission 


predicts severe pancreatitis; LR+, 7.5 (compared to 
LR-,, of 0.4 for patients with HCT < 45%). 


. CRP > 150 mg/L at 48 hours can also predict severe 


pancreatitis; sensitivity, 85-86%; specificity, 74-87%; 
LR+, 3.2-6.6; LR-, 0.16-0.2 


Evidence-Based Diagnosis 


A. History and physical exam 
Low-grade fevers (< 38.3°C) are common (60%). 


1. 
25 


Pain may radiate to the back (50%) and may be 
exacerbated in the supine position. 


. Nausea and vomiting are usually present (75%). 


. Rebound is rare on presentation; guarding is common 


(50%). 


. Periumbilical bruising (Cullen sign) is rare. 


. Pancreatitis (as well as other diseases) can lead to 


retroperitoneal bleeding and flank bruising (Grey Turner 
sign), which is a rare but valuable clue when present. 


B. Laboratory studies 


1. Lipase > 3 times the upper limit of normal 


a. 
b. 


C. 


79% sensitive, 89% specific; LR+, 7.2; LR-, 0.2 
Remains elevated longer than serum amylase 


Marked elevations suggest pancreatitis secondary to 
gallstones. 


2. Amylase: 72% sensitive, 93% specific; LR+, 10.3; LR-, 0.3 


3. Liver biochemical tests 


a. 


Studies suggest that significant elevations of the 
bilirubin, alkaline phosphatase, ALT, or AST in patients 


b. 


with pancreatitis suggest etiology secondary to gallstones 

(GAP). These enzymes increase due to concomitant 

obstruction of the CBD. 

(1) ALT or AST elevations > 100 international units/L 
suggest GAP (sensitivity = 55%, specificity = 93%; 
LR+ 8-9) 

(2) AST levels < 50 international units/L make GAP 
unlikely (sensitivity, 90%; specificity, 68%; LR-, 0.15). 

(3) 10% of patients with GAP have normal levels of 
alkaline phosphatase, bilirubin, AST, and ALT. 


Patients with GAP have a high risk of recurrent 
pancreatitis and require cholecystectomy. 


. Imaging: A variety of imaging techniques can be used in 


patients with acute pancreatitis. 


a. 


b. 


b. 


a. 


b. 


C. 


Plain radiography is useful to rule out free air or SBO. 

Transabdominal ultrasound is noninvasive and 

should be performed in æl patients with pancreatitis 

to determine whether they have gallstones or CBD 

dilatation suggesting GAP. 

Abdominal CT is 87-90% sensitive and 90-92% 

specific for the diagnosis of acute pancreatitis but 

insensitive for determining whether or not patients have 

GAP. 

(1) Should be performed when the diagnosis is unclear 
or complications are suspected (pseudocysts or 
pancreatic necrosis) 

(2) Pancreatic necrosis should be suspected in patients 
with severe pancreatitis, when signs of sepsis are 
present, and in patients who do not improve in the 
first 72 hours. 


(3) IV contrast is required to demonstrate necrosis. 


. Detecting GAP 
a. 


GAP should be suspected in any patient with 
pancreatitis that is not clearly secondary to alcohol. 
Neither transabdominal ultrasound nor CT is sensitive 
at detecting choledocholithiasis (21% and 40%, 
respectively). 

MRCP is highly accurate for choledocholithiasis 
(80-94% sensitive) as are EUS and ERCP (= 96-98% 


sensitive). 


. ERCP 


(1) Can cause pancreatitis and is therefore limited to 
patients with persistent obstruction or cholangitis. 

(2) Its use in patients with severe pancreatitis is 
controversial. 

Preoperatively, patients with GAP should have CBD 

evaluation with ERCP, MRCP, or EUS. A reasonable 

option in such patients is EUS followed by ERCP if 

stones are identified. 


. Imaging in idiopathic pancreatitis 


EUS is superior to MRCP (except in patients with prior 
cholecystectomy). 

EUS is more sensitive for microlithiasis and sludge 
(suggesting GAP) than MRCP. 

Sensitivity of EUS is 88-96%, compared with 24% of 
MRCP. 


. Calcium and triglycerides should be ordered to exclude less 


common causes of acute pancreatitis. 


. Figure 3-5 outlines an approach to evaluation of 


pancreatitis. 
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Cholangitis, 
Biliary obstruction 


Diagnosis? 


(+ sludge 
or stones) 


Prior 
cholecystectomy? 


ALT, alanine transaminase; AST, aspartate transaminase; ERCP, endoscopic retrograde cholangiopancreatography; EUS, endoscopic ultrasound; GAP, 
gallstone-associated pancreatitis; IOC, intraoperative cholangiogram; MRCP, magnetic resonance cholangiopanereatography; TG, triglycerides; U/S, ultrasound. 


Figure 3-5. Evaluation of pancreatitis. 


Treatment 1. Lactated Ringers is superior to normal saline 

because it is associated with a significant reduction 

in the incidence of systemic inflammatory response 

syndrome at 24 hours (absolute risk reduction = 15%; 

B. Early aggressive IV fluid is critical, especially in the first NNT = 6.7) 
12-24 hours to both support the patient and avoid 
complications such as infection. BP and urinary output 
should be monitored. (Urinary output < 0.5 mL/kg/h 
suggests inadequate renal perfusion and hypovolemia.) C. Opioids for pain relief 


A. Vital signs, orthostatic BPs, and urinary output should be 
carefully monitored to assess intravascular volume. 


2. Lactated Ringers should be avoided in patients with 
hypercalcemia. 
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D. Nasogastric tube if recurrent vomiting 

E. Oxygen, electrolyte, and glucose monitoring 
F. ICU admission for severe pancreatitis 
G. 


Prophylactic antibiotics 


1. Prophylactic antibiotics are not recommended in 
severe pancreatitis due to large number needed to 
treat (1429) 


2. Antibiotics are recommended for extrapancreatic 
infection (present in 32% of cases) or suspected 
infected necrosis. For the latter, cultures and 
CT-guided fine-needle aspiration should be used 
to guide antibiotics. 


H. ERCP and sphincterotomy (see above) 


3. CBD evaluation (with intraoperative cholangiogram, 
MRCP, or EUS) is also required to ensure that the CBD is 
clear of stones. 

J. Alcohol abstinence 


K. Nutrition 


1. Enteral feeding is superior to parenteral feeding and has 
been shown to decrease mortality. 


2. Enteral feeding avoids a variety of IV catheter-related 
complications and decreases gut bacterial translocation, 
which may contribute to infection. 


Alternative Diagnosis: Chronic Pancreatitis 
See Chapter 32, Unintentional Weight Loss. 


I. GAP: Cholecystectomy and ERCP/sphincterotomy 
1. Surgery during the index admission is superior to delayed CASE RESOLUTION 
surgery or ERCP with sphincterotomy (ERCP/S) 
decreasing the rate of recurrent acute pancreatitis and 
other biliary events. ZA 
2. Recurrent GAP was seen in 1.7% of patients receiving An ERCP demonstrates multiple small stones within the 
surgery during their index admission vs 5.3% of patients CBD, which are extracted. Ms. R underwent cholecystec- 
having delayed ERCP/S and 13.2% in patients without tomy and recovered without incident. 
surgery. 
CHIEF COMPLAINT or intestinal obstruction (large or small bowel). The associated nau- 


PATIENT \/ 


Mr. J is a previously healthy 63-year-old man with severe 
abdominal pain for 46 hours. The pain is periumbilical with 
severe crampy exacerbations that last for several min- 
utes and then subside. He notes loud intestinal noises 
(borborygmi) during the periods of increased pain. The pain 
is associated with nausea and vomiting. He denies diarrhea. 
He reports decreased appetite with no oral intake in the 
last 46 hours. He denies having this pain previously. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The first pivotal point for Mr. J’s abdominal pain is its periumbilical 
location. A variety of diseases present with pain in this location, 
including AAA, appendicitis (early), bowel ischemia, bowel 
obstruction, diabetic ketoacidosis, gastroenteritis, IBS, and IBD 
(Figure 3-1). The second useful pivotal point to consider is the time 
course of Mr. J’s abdominal pain (Table 3-1). This allows us to fur- 
ther limit the differential diagnosis to those diseases causing acute 
periumbilical pain. Typically, IBS and IBD do not cause acute pain. 
Furthermore, diabetic ketoacidosis is unlikely (unless this is his 
presentation of diabetes). Gastroenteritis is also unlikely given the 
absence of diarrhea and the severity of the pain. Finally, Mr. J’s severe 
crampy abdominal pain suggests some type of visceral obstruction. 
The syndromes associated with pain of this quality include ure- 
teral obstruction secondary to kidney stones, biliary obstruction, 


sea and vomiting can be seen with any of those diseases. However, 
the combination of the location of the pain and the loud intestinal 
sounds that accompany the pain makes bowel obstruction the lead- 
ing hypothesis. It will also be important to determine whether he 
has unexplained hypotension or abdominal distention during his 
exam. Table 3-11 lists the differential diagnoses for Mr. J. 
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Considering each hypothesis in turn (Table 3-11), Mr. J 
reports no change in his bowel habits until 4 days ago. Since 
that time, he has been constipated and unable to pass 
stool or flatus. He also notes that 3 weeks ago, he saw a 
small amount of blood on the stool. He has no prior history 
of intra-abdominal surgeries, hernias, or diverticulitis. He 
does not have a smoking history (which increases the risk 
for AAA) and states that the pain does not radiate to his 
back. He has no risk factors for acute mesenteric ischemia 
(no prior history of atrial fibrillation, valvular heart dis- 
ease or known hypercoagulable state). On physical exam, 
he is intermittently very uncomfortable with episodes of 
severe diffuse cramping pain. Vital signs reveal orthostatic 
hypotension: supine BR 110/75 mm Hg; pulse, 90 bpm; 
upright BF 65/50 mm Hg; pulse, 125 bpm; temperature, 
37.0°C; RR, 18 breaths per minute. He is anicteric. Cardiac 
and lung exams are unremarkable. On abdominal inspection 
there is prominent distention. Auscultation shows inter- 
mittent rushes. Fercussion is tympanitic and on palpation 
there is mild diffuse tenderness to exam without rebound 
or guarding. Stool is brown and heme positive. 


The constipation, absence of flatus, and rushing bowel sounds 
further increase the suspicion of bowel obstruction. The tympanitic 
abdominal distention is a pivotal finding suggesting accumulation 
of air in the abdomen, in this case most likely due to obstruction. 


Table 3-11. Diagnostic hypotheses for Mr. J. 


Diagnostic Demographics, Risk Factors, 
Hypothesis Symptoms and Signs Important Tests 
Leading Hypothesis 
Bowel Inability to pass stool or flatus Abdominal 
obstruction Nausea, vomiting radiographs, 
Prior abdominal surgery or CT scan 
altered bowel habits 
Hematochezia 
Abdominal distention, 
hyperactive bowel sounds (with 
tinkling) or hypoactive bowel 
sounds 
Active Alternatives—Must Not Miss 
AAA Smoking history, male sex, Abdominal 
family history of AAA CT scan 
Orthostatic hypotension Bedside 
Pulsatile abdominal mass emergency 


Decreased lower extremity pulses ultrasonography 


Appendicitis Migration of pain from Clinical exam 
periumbilical region to right CT scan 
lower quadrant 
Bowel Atrial fibrillation, valvular CT angiography 
ischemia: heart disease, heart failure, 
Acute hypercoagulable state 
mesenteric Abrupt onset pain 
ischemia Pain out of proportion to exam 
Bowel Age > 60, vascular disease, Colonoscopy 
ischemia: hypotension (due to MI, sepsis), 


Ischemic colitis hematochezia, diarrhea 


AAA, abdominal aortic aneurysm; MI, myocardial infarction. 


Most cases of SBO are due to adhesions from prior surgery. Mr. J’s 
negative surgical history makes SBO less unlikely. However, the 
hematochezia raises the possibility of a malignant obstruction and 
large bowel obstruction (LBO). The orthostatic hypotension is 
most likely due to dehydration from the vomiting and lack of oral 
intake and does not in and of itself suggest intra-abdominal hem- 
orrhage from an AAA. 


VW 


Laboratory findings are WBC 10,000/mcL (70% neu- 
trophils, O% bands); HCT, 41%. Electrolytes: Na, 141 mEq/L; 
K, 3.0 mEq/L; HCO., 32 mEq/L; Cl, 99 mEq/L; BUN, 45 mg/dL; 
creatinine 1.0 mg/dL. An abdominal upright radiograph is 
shown in Figure 3-6. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Large Bowel 
Obstruction (LBO) 


Textbook Presentation 


Bowel obstruction presents with waves of severe crampy abdominal 
pain that the patient finds incapacitating. Vomiting is common. 
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Figure 3-6. Plain radiography reveals grossly distended 
ascending colon, multiple air-fluid levels, and an abrupt 
termination of air in the transverse colon (arrow) suggestive 
of large bowel obstruction. 


The pain is often diffuse and poorly localized. Initially, the patient 
may have several bowel movements as the bowel distal to the 
obstruction is emptied in the first 12-24 hours. Bowel sounds are 
hyperactive early in the course. Abdominal distention is often pres- 
ent. (Distention is less prominent in proximal SBOs.) At first, the 
pain is intermittent; later, the pain often becomes more constant, 
bowel sounds may diminish and become absent, constipation 
progresses, and the patient becomes unable to pass flatus. If bowel 
infarction occurs, focal tenderness and peritoneal findings may 
be seen. 


In patients with abdominal pain, the absence 
of bowel movements or flatus suggests bowel 
obstruction. 


Disease Highlights 

A. Bowel obstruction accounts for 4% of patients with 
abdominal pain. 

B. LBO accounts for 24% of all bowel obstructions. 

C. Etiology 
1. Cancer (53%) 
2. Sigmoid or cecal volvulus (17%) 
3. Diverticular disease (12%) 
4, Extrinsic compression from metastatic cancer (6%) 
5. Other (12%) (adhesions rarely cause LBO) 


Evidence-Based Diagnosis 
A. History and physical exam in LBO and SBO (Table 3-12) 
1. None of the expected clinical findings are very sensitive. 
a. Vomiting, 75% 
b. Abdominal distention, 63% 
2. Certain findings are specific. 
a. Constipation, 95%; LR+, 8.8 
b. Prior abdominal surgery, 94%; LR+, 11.5 
c. Abdominal distention, 89%; LR+, 5.7 
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Table 3-12. Test characteristics for predicting bowel 
obstruction. 


Finding Sensitivity Specificity LR+ LR- 
Visible peristalsis 6% 99.7% 20 0.94 
Prior abdominal 69% 94% 11.5 0.33 
surgery 
Constipation 44% 95% 8.8 0.59 
Abdominal 63% 89% 57 0.42 
distention 
Increased bowel 40% 89% 3.6 0.67 
sounds 
Reduced bowel 23% 93% 3.3 0.83 
sounds 
Colicky pain 31% 89% 2.8 0.78 


Vomiting 75% 65% 2.1 0.38 


Data from Böhmer H: Simple Data from History and Physical Examination Help to Exclude 
Bowel Obstruction and to Avoid Radiographic Studies in Patients with Acute Abdominal 
Pain, Eur J Surg 1998 Oct;164(10):777-784. 


3. Combinations are more specific (but less sensitive 27-48%) 
ras a. Distention associated with increased bowel sounds, 
vomiting, constipation, or prior surgery are highly 
suggestive (LR+ = 10). 
b. Increased bowel sounds with a history of prior surgery 


or vomiting is also very suggestive of obstruction 
(LR+ of 11 and 8, respectively). 


B. A CBC and electrolytes should be obtained: Anion gap 
acidosis suggests bowel infarction or sepsis. 


Marked leukocytosis, left shift or anion gap 
acidosis in a patient with bowel obstruction is a 
late finding and suggests bowel infarction. 


C. Plain radiography may show air-fluid levels and distention of 
large bowel (> 6 cm). 
1. 84% sensitive, 72% specific for presence of LBO 
(not etiology) 
2. Small bowel distention also occurs if ileocecal valve is 
incompetent. 
D. CT scan is also accurate in the diagnosis of LBO. 
1. 91% sensitive, 91% specific 
2. LR+, 10.1; LR-, 0.1 
E. Barium enema (water soluble) 
1. Barium enema is highly accurate for LBO. 
a. 96% sensitive, 98% specific 
b. LR+, 48; LR-, 0.04 
2. Can determine etiology preoperatively (if patient stable) 


3. Can exclude acute colonic pseudo-obstruction (distention 
of the cecum and colon without mechanical obstruction). 
Colonoscopy can decompress pseudo-obstruction and 
prevent cecal perforation. 


Treatment of LBO 


A. Aggressive rehydration and monitoring of urinary output is vital. 


B. Broad-spectrum antibiotics advised: 39% of patients have 
microorganisms in the mesenteric nodes. 


C. Surgery, stents, and balloon dilatation have been used. 
Consultation is advised. 


D. For patients with sigmoid volvulus, and no evidence of 
infarction, sigmoidoscopy allows decompression and elective 
surgery at a later date to prevent recurrence. 


1. Emergent indications for surgery: perforation or ischemia 


2. Nonemergent indications for surgery: increasing distention, 
failure to resolve 


MAKING A DIAGNOSIS 


vy 


After reviewing the plain films, you order an abdominal 
CT scan. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, LBO? Have you ruled 
out the active alternatives? Do other tests 
need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: SBO 


Textbook Presentation 


The presentation is similar to that for LBO with the exception 
that patients are more likely to have a history of prior abdominal 
surgery. 
Disease Highlights 
A. Bowel obstruction accounts for 4% of patients with 
abdominal pain. 
B. SBO accounts for 76% of all bowel obstructions. 
C. Etiology 
1. Postsurgical adhesions, 70% 
2. Malignant tumor, 10-20% 


a. Usually metastatic 


b. However, 39% of SBOs in patients with a prior 
malignancy are due to adhesions or benign causes. 


. Hernia (ventral, inguinal, or internal), 10% 
. IBD (with stricture), 5% 


. Radiation 


HRN Aw 


. Less common causes of SBO include gallstones, bezoars, 
and intussusception. 


D. SBOs may be partial or complete. 
1. Complete SBO 


a. 20—40% progress to strangulation and infarction. 
Strangulation may occur secondary to mesenteric 
twisting cutting off the blood supply or due to 
increasing intraluminal pressure directly compromising 
perfusion. 

b. Clinical signs do not allow for identification of 
strangulation prior to infarction: Fever, leukocytosis, 
and metabolic acidosis are late signs of strangulation and 
suggest infarction. 


c. 50-75% of patients admitted for SBO require surgery. 


2. Partial SBO 
a. Rarely progresses to strangulation or infarction 
b. Characterized by continuing ability to pass stool or 
flatus (> 6-12 hours after symptom onset) or passage of 
contrast into cecum 
c. Resolves spontaneously (without surgery) in 65-80% of 
patients 


Evidence-Based Diagnosis 
A. Ideally, tests for SBO should identify obstruction and 


ischemia or infarction, if present (since ischemia and 
infarction are indications for emergent surgery rather 

than further observation). Unfortunately, even tests that 
successfully differentiate complete from partial SBO do not 
reliably determine whether there is ischemia and infarction. 


ow 


. See test characteristics of history and physical exam under LBO. 


C. Physical exam findings are insensitive at predicting infarction. 
However, localized tenderness, rebound, or guarding would all 
suggest infarction is present. 


o 


. WBC may be normal even in presence of ischemia. 


E. Plain radiographs may show 2 2 air-fluid levels or dilated 
loops of bowel proximal to obstruction (> 2.5 cm diameter of 
small bowel). 


1. Sensitivity for obstruction 75%; specificity, 66%; LR+, 2.2; 
LR-, 0.37 
2. Rarely determines etiology 
3. Complete obstruction is unlikely in patients with air in the 
colon or rectum. 
E Ultrasound 
1. Can show dilated bowel (> 25 mm) proximal to normal or 
collapsed distal bowel. 
2. Formal ultrasound 
a. Sensitivity, 90%; specificity, 96% 
b. LR+, 14.1; LR-, 0.13 
3. Bedside ultrasound 
a. Has excellent accuracy 
b. Sensitivity, 97%; specificity, 90% 
c. LR+, 9.5; LR-, 0.04 
G. CT scanning 
1. Sensitivity for determining obstruction is 87%; Specificity, 
81%; LR+, 3.6; LR-, 0.18 


a. Obstruction is suggested by a transition point between 
bowel proximal to the obstruction, which is dilated, and 
bowel distal to the obstruction, which is collapsed. 

b. CT scanning should be performed prior to nasogastric 
suction, which may decompress the proximal small 
bowel and thereby decreases the sensitivity of the 
CT scan for SBO. 


2. May delineate etiology of obstruction 


W 


. Test of choice to diagnose SBO (not ischemia) 


4, Not reliably sensitive at determining the presence of 
ischemia and infarction (and the need for immediate 
surgery). Different studies have reported sensitivities 
ranging from 15% to 100% (specificity 85-94%). 


The absence of CT signs of ischemia in 
patients with SBO does not rule out ischemia. 
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H. Gastrografin small bowel series 
1. Diagnosis 
a. Accurate in the diagnosis of SBO and useful to predict 
nonoperative resolution 


b. 97%, sensitive; 96%, specific (Spontaneous resolution is 
likely in patients in whom contrast reaches the colon.) 


c. Unlike CT scanning, small bowel series cannot delineate 
etiology of SBO or demonstrate ischemic changes. 
2. Therapy 
a. Gastrografin is hyperosmolar and draws fluid into bowel 
lumen, potentially dilating bowel. 


b. Randomized trials of patients with presumed adhesive 
SBO demonstrate reduced odds of surgical intervention 
in patients receiving gastrografin compared to controls 
OR (0.44-0.87). 


Treatment 


A. Fluid resuscitation 


1. IV rehydration is important to correct the prominent 
intravascular dehydration from decreased oral intake, 
vomiting, and third spacing of fluid within the bowel. 

2. Monitor vital signs, orthostasis, and urinary output 
carefully. 


B. Careful, frequent observation and repeated physical exam over 
the first 12-24 hours 


C. Nasogastric suction 


D. Broad-spectrum antibiotics are recommended (59% of 
patients have bacterial translocation to mesenteric lymph 
nodes), although evidence is limited. 


E. Water-soluble contrast for partial SBO that persists for 
48 hours. 
FE Indications for surgery include any of the following: 
1. Signs of ischemia (increased pain, fever, tenderness, 
peritoneal findings, acidosis, or worsening leukocytosis) 
2. CT findings of infarction 
3. SBO secondary to hernia 
4. SBO clearly not secondary to adhesion (no prior surgery) 


Alternative Diagnosis: Ischemic Bowel 
Secondary to Acute Mesenteric Ischemia 
or Ischemic Colitis 


Ischemic Bowel 


Three distinct clinical subtypes of ischemic bowel include chronic 
mesenteric ischemia (chronic small bowel ischemia), acute mesen- 
teric ischemia (acute ischemia of small bowel), and ischemic colitis 
(ischemia of the large bowel). Chronic mesenteric ischemia is dis- 
cussed at the end of the chapter. 


1. Acute Mesenteric Ischemia 


Textbook Presentation 


Acute mesenteric ischemia is a life-threatening condition that 
virtually always presents with the abrupt onset of acute severe 
abdominal pain that is typically out of proportion to a relatively 
benign physical exam. Acute mesenteric ischemia usually occurs in 
patients with risk factors of systemic embolization (eg, atrial fibril- 
lation) or arterial thrombosis. Unexplained metabolic acidosis can 
be an important clue. 
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Disease Highlights 


A. Etiology: Usually due to superior mesenteric artery or celiac 
artery embolism (50%). Other causes include thrombosis 
(15-25%), low flow states without obstruction (15-30%) 
(nonobstructive mesenteric ischemia), and mesenteric venous 
thrombosis (5%). 

1. Embolism 


a. Risk factors include atrial fibrillation, acute myocardial 
infarction, valvular heart disease, heart failure, 
ventricular aneurysms, angiography of abdominal aorta, 
and hypercoagulable states. 

b. The onset is often sudden without prior symptoms. 

2. Thrombosis 


a. Usually occurs in patients with atherosclerotic disease of 
the involved artery. 

b. Approximately half of such patients have a prior history 
of chronic mesenteric ischemia with intestinal angina. 

3. Nonobstructive mesenteric ischemia 

a. May have an insidious onset 

b. Often occurs in elderly patients with mesenteric 
atherosclerotic disease and superimposed hypotension 
(due to myocardial infarction, heart failure, dialysis, 
or sepsis). Alpha-agonists, digoxin, and beta-blockers 
may also increase the risk of nonobstructive mesenteric 
ischemia. 

c. Also seen in critically ill patients after cardiopulmonary 
bypass or other major surgery 

d. Other causes include cocaine use and following 
endurance exercise activities (eg, marathon, cycling). 


iB 


Mesenteric venous thrombosis is often secondary to portal 
hypertension, hypercoagulable states, and intra-abdominal 
inflammation. 


w 


Patients have acute abdominal pain that is often out of 
proportion to their abdominal exam. If left untreated, bowel 
infarction and peritoneal findings will develop. 


e 


Incidence: 0.1-0.3% of hospital admissions, 1% of patients 
presenting with abdominal pain, and up to 10% of patients 
> 70-years-old presenting with abdominal pain. 


D. Mortality is high and increases with delay in treatment. 


Evidence-Based Diagnosis 


A. Abdominal pain out of proportion to exam is a classic 
finding but is absent in 20-25%. Other common presenting 
symptoms are vomiting (71%) and diarrhea (42%). 


B. 50% of patients have a prior history of intestinal angina. 


C. Laboratory studies are nonspecific. 


1. The WBC is abnormal in 90% of patients and often 
markedly elevated (mean WBC 21.4 x 10°/mL). 


2. Lactate level has a sensitivity of 86% and specificity of 
44%; LR+, 1.5; LR-, 0.32 


A normal lactate level does not rule out acute 
mesenteric ischemia. 


D. Standard CT scanning is insensitive for acute mesenteric 
ischemia (64%). It may demonstrate superior mesenteric 
artery occlusion or findings suggesting ischemic and necrosis 
such as segmental bowel wall thickening or pneumatosis. 


One study reported 100% sensitivity but patients were studied 
3 days after symptom onset, when infarction may have been 
easier to demonstrate. 


E. CT angiography is very accurate (93.3% sensitive, 95.9% 
specific), rapidly available and fast. It is the initial study prior 
to angiography. Magnetic resonance angiography has also 
been used. 


Routine CT scanning may not diagnose AMI. 
CTA is required. 


F. Catheter angiography is the gold standard and can also be 
therapeutic. However, it is invasive, time consuming, and may 
not be available on an emergent basis. 


G. Doppler ultrasonography is insensitive due to bowel 
distention. 


Treatment 


A. Emergent revascularization (via thromboembolectomy, 
thrombolysis, vascular bypass, or angioplasty) and surgical 
resection of necrotic bowel are the mainstays of therapy. 
Prompt surgical intervention (< 12 hours) reduces mortality 
compared with delayed intervention (> 12 hours) (14% vs 75%). 


B. Broad-spectrum antibiotics 
C. Volume resuscitation 


D. Preoperative and postoperative anticoagulation to prevent 
thrombus propagation 


E. For patients with nonobstructive mesenteric ischemia, improved 
perfusion is paramount. 


F. Intra-arterial papaverine improves mesenteric blood flow by 
reducing reactive mesenteric arteriolar vasoconstriction. 


2. Ischemic Colitis 


Textbook Presentation 


Ischemic colitis typically presents with left-sided abdominal pain. 
Patients frequently have bloody or maroon stools or diarrhea. 
Profuse bleeding is unusual. 


Disease Highlights 
A. The most common form of intestinal ischemia 
B. Usually due to nonocclusive decrease in colonic perfusion 


C. Distribution 


1. Typically involves the watershed areas of the colon, most 
commonly the splenic flexure, descending colon, and 
rectosigmoid junction. 


2. Right colonic involvement occurs occasionally. 
3. Rectal involvement is rare and suggests other diseases. 
D. Precipitating events may include hypotension, myocardial 


infarction, sepsis, heart failure, or cardiac or aortic surgery but 
is usually not identified. 


E. Uncommon causes include 
1. Vasculitis 
2. Hypercoagulable states 
3. Vasoconstrictors 
4. Cocaine 


5. Vascular surgery 
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Table 3-13. Features that distinguish ischemic colitis 
from acute mesenteric ischemia. 


6. Drugs (eg, alosetron) 


7. Long-distance running or bicycling (presumably due to 
shunting and hypoperfusion) 


Ischemic Colitis Acute Mesenteric Ischemia 


Evidence-Based Diagnosis Usually due to nonocclusive Usually due to acute arterial 


decrease in colonic perfusion occlusion of SMA or celiac artery 


A. Abdominal pain (not usually severe) is reported by 68-84% of 


patients: Precipitating cause often not Precipitating cause typical 


identified (MI, atrial fibrillation etc.) 


B. Hematochezia is a helpful diagnostic clue when present 
but not when absent. Sensitivity, 46%; specificity, 90.9%; 
LR+, 5.1; LR-, 0.6 


C. Diarrhea is seen in approximately 40% of patients. 


Abdominal tenderness usually Abdominal tenderness not 
present prominent early 


D. Abdominal tenderness is common (81%), but rebound 
tenderness is rare (15%). 


E. Risk factors that increase the likelihood of ischemic colitis Hematochezia uncommon until 


nc hil e 
1. Age > 60 years Colonoscopy procedure of Angiography indicated 

2. Hemodialysis choice, angiography not usually 

3. Cardiovascular disease indicaled 

4. Hypertension MI, myocardial infarction; SMA, superior mesenteric artery. 

5. Diabetes mellitus 

6. Hypoalbuminemia 


B. Colonic infarction occurs in a small percentage of 


7. Medications that induce constipation 
patients (15-20%) and requires segmental resection. 


F. Features that distinguish acute mesenteric ischemia (small 


bowel) from ischemic colitis are summarized in Table 3-13. 


. Colonoscopy (without preparation) is the preferred test to 


evaluate ischemic colitis. 


. Ultrasound may show segmental circumferential thickening 


of a long segment (> 10 cm) of the splenic flexure or sigmoid 


with sudden transition from abnormal to normal areas. Color 


flow is absent or greatly diminished in 80% of cases, helping 
distinguish this from IBD in which flow is increased. 


C. Indications for surgery include peritonitis, sepsis, 


free air on plain radiographs, clinical deterioration 

p 8 
(persistent fever, increasing leukocytosis, lactic acidosis), 
or strictures. 


CASE RESOLUTION 


WW 


I. CT scan may demonstrate segmental circumferential wall l l ; 
thickening (which is nonspecific) or be normal. The abdominal CT scan reveals marked dilatation proximal 
f ar to a transition point in the sigmoid colon with collapse 
J. Vascular studies are usually normal and one indicated aa distally. There is a suggestion of a mass at this location. 
in the unusual case of isolated right-sided ischemic colitis. Mr. J underwent surgical exploration, which confirmed an 
obstructing colonic mass. The mass was resected and a 
Treatment colostomy created. Fathologic evaluation revealed adeno- 
A. Therapy is primarily supportive, with bowel rest, carcinoma of the colon. 
IV hydration, and broad-spectrum antibiotics. 
CHIEF COMPLAINT 


PATIENT Ww 


Mr. L is a 65-year-old man who arrives in the emergency 
department complaining of 1 hour of excruciating con- 
stant diffuse periumbilical abdominal pain radiating to his 
left flank. He has never had pain like this before. He has 
suffered 1 episode of vomiting and feels light headed. The 
esis was yellow. He has moved his bowels once this morn- 
ing and continues to pass flatus. There is no change in his 
bowel habits, melena, or hematochezia. Nothing seems to 
make the pain better or worse. He was without any pain 
until this morning. His past medical history is remarkable 


Q 


for hypertension and tobacco use and appendectomy at 
age 12. On physical exam, he is diaphoretic and in obvious 
acute distress. Vital signs are BF 110/65 mm Hg; pulse, 
90 bpm; temperature, 57.0°C; RR, 20 breaths per minute. 
HEENT, cardiac, and pulmonary exams are all within normal 
limits. Abdominal exam reveals moderate diffuse tender- 
ness, without rebound or guarding. Bowel sounds are pres- 
ent and hypoactive. Stool is guaiac negative. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 
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RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. L has severe, diffuse, and acute abdominal pain. The first 
pivotal point evaluates the location of the pain. Mr. Ls pain is 
diffuse, which limits the differential diagnosis. Common causes 
of diffuse mid abdominal pain include IBS; IBD; SBO or LBO; 
acute ischemia; AAA; diabetic ketoacidosis; gastroenteritis; and, 
given the radiation of pain to his back, pancreatitis, and nephro- 
lithiasis (Figure 3-1). Although this is an extensive differential, it 
can be focused further. Several of these diagnoses are very unlikely 
and need not be considered further. Given the lack of diarrhea and 
the severity of pain, gastroenteritis is very unlikely. His continued 
bowel movements and flatus make bowel obstruction unlikely 
(although this can be seen early in obstruction.) The lack of a his- 
tory of diabetes would make diabetic ketoacidosis unlikely, unless 
this was the initial presentation; a simple blood sugar could help 
exclude this diagnosis. The second pivotal point which can serve 
to narrow the differential diagnosis is the time course of the pain, 
which is hyperacute. Of the remaining hypotheses, AAA, bowel 
ischemia, pancreatitis, and nephrolithiasis can all present acutely, 
whereas this would be very unlikely presentation of IBD or IBS. 
The radiation to the left flank increases the likelihood of AAA, 
nephrolithiasis, and pancreatitis. Clearly, AAA is a must not miss 
diagnosis. Other pivotal findings that can help narrow the differ- 
ential diagnosis include peritoneal findings on exam, unexplained 
hypotension and abdominal distention. Table 3-14 lists the differ- 
ential diagnoses for Mr. L. 


WY 


Exploring each one of the hypotheses, Mr. L has no history 
of kidney stones or hematuria. He does not drink alcohol. He 
has no history of atrial fibrillation, valvular heart disease, 
or hypercoagulable states. On reexamination, orthostatic 
maneuvers reveal profound orthostatic hypotension. Supine 
BP and pulse were 110/65 mm Hg and 90 bpm. Upon stand- 
ing his BP falls to 65/40 mm Hg and a pulse of 140 bpm. 
He remains afebrile. Again, you find that he lacks rebound or 
guarding and has moderate flank and back tenderness to 
percussion. His abdominal aorta cannot be palpated due to 
his abdominal girth. Lower extremity pulses are intact. Plain 
abdominal radiographs do not demonstrate free air. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


The most dramatic and important pivotal physical finding is 
the presence of profound orthostatic hypotension. It is critical 
to appreciate that his hypotension is clearly out of proportion to 
dehydration since he has only vomited once and his decreased oral 
intake only began 1 hour ago. As noted above unexplained hypoten- 
sion is a pivotal finding that must be explained. The lack of dehy- 
dration suggests that the orthostatic hypotension is due to either 
intra-abdominal hemorrhage or sepsis (Table 3-3). He has no fever 
or chills to suggest sepsis, but this is still possible. A serious con- 
sideration is therefore massive intra-abdominal hemorrhage, either 
within the gastrointestinal tract or intraperitoneal. Massive gastro- 
intestinal hemorrhage always exits the bowel quickly resulting in 
obvious clinical findings, such as hematemesis, melena, or hema- 
tochezia, and is rarely subtle. Therefore, you are more concerned 
about intraperitoneal hemorrhage. Causes of massive intraperito- 
neal hemorrhage include AAA rupture, splenic rupture, or rupture 
of an ectopic pregnancy. The patient's history is most suggestive of 
AAA rupture. You call for a stat vascular surgery consult. 


Table 3-14. Diagnostic hypotheses for Mr. L. 


Diagnostic Important 
Hypotheses Clinical Clues Tests 
Leading Hypothesis 
AAA Orthostatic hypotension Abdominal 
Pulsatile abdominal mass CT scan 
Decreased lower extremity pulses 
Active Alternatives—Most Common 
Renal colic Flank pain Urinalysis 
Radiation to groin Renal CT 
Hematuria 


Costovertebral angle tenderness 


Alcohol abuse 
Gallstones 


Atrial fibrillation, valvular CT 

heart disease, heart failure, 
hypercoagulable state 

Abrupt onset pain 

Pain out of proportion to exam 


Bowel ischemia: 
Acute mesenteric 
ischemia 


Bowel ischemia: 
Ischemic colitis 


Age > 60, vascular disease, 
hypotension (due to MI, sepsis), 
hematochezia, diarrhea 


Colonoscopy 


Orthostatic hypotension is always important. It 
significantly influences the differential diagnosis 
and the diagnostic and management decisions, 
and it may be marked despite a normal supine 
BP and pulse. 


Leading Hypothesis: AAA 


Textbook Presentation 


Classically, patients are men with a history of smoking who have 
the triad of severe abdominal pain, a pulsatile abdominal mass, and 
hypotension. 


Disease Highlights 
A. Defined as an external diameter of the infrarenal abdominal 
aorta of > 3 cm. 


B. The lifetime risk of AAA in patients age 45 years through 
85 years is 5.6%. The highest lifetime risk of AAA is 17% in 
white male current smokers. 


C. 10,000 deaths per year in the United States 
D. Risk factors 
1. Smoking is the most significant risk factor (OR 5). 
2. Men are affected 4 to 5 times more often than women. 
3. Family history of AAA (OR 4.3) 
4, Increased age 
5. Hypertension (OR 1.2) 
E. Presentation 
1. Ruptured AAA 


a. Mortality with rupture is 81%. Approximately 32% die 
before reaching a hospital. 

b. Misdiagnosis occurs in 16% of cases. (Most common 
misdiagnosis is renal colic.) 


c. Rupture into the duodenum is a rare complication, is 
more common in patients with prior AAA graft, and 
may result in gastrointestinal bleeding over weeks. 

2. Symptomatic, contained 

a. Rarely, patients present nonemergently with 

symptomatic contained rupture of the abdominal aorta. 


b. Symptoms are primarily secondary to retroperitoneal 
hemorrhage and are occasionally present for weeks or 
even several years. 


3. Inflammatory AAA 
a. Comprise about 5-10% of AAAs and usually occurs at a 
slightly younger age 
b. Typical features include chronic abdominal pain and 
weight loss. 


c. Distinguishing characteristic is marked inflammation of 
aortic adventitia. 


4. Limb ischemia 
a. AAA can present when intraluminal thrombus within 
the aneurysmal sac embolizes, leading to limb ischemia. 


b. Patients may present with blue toes from the 
embolization; this can occur with or without rupture. 


5. Asymptomatic AAA (discovered incidentally or on 
screening) 


a. The risk of rupture increases markedly as the diameter 
of the aneurysm increases. 


b. See Table 3-15. 


Evidence-Based Diagnosis 


A. Ruptured AAA 


1. Abdominal pain, distention, a large abdominal girth, and 
rupture all limit sensitivity of finding a pulsatile mass in 
patients with a ruptured AAA. 


a. Sensitivity, 22-68%; specificity, 75-99% 
b. LR+, 8.0; LR-, 0.6 
2. Hypotension is a late finding 


3. 50% of patients will not have the triad of hypotension, 
back pain, and a palpable mass. 


Both hypotension and a palpable mass are 
unusual in patients with a ruptured AAA. 


4, Bruits do not contribute to diagnosis. 


5. Syncope may be present. 


Table 3-15. Annual rupture rate in AAA. 


AAA Diameter (cm) Rupture Risk (%) 
3.0-3.9 0 
4.0-4.9 1 
5.0-5.9 1-11 
6.0-6.9 10-22 
>7.0 30-33 


Data from Moll FL, Powell JT et al. Management of Abdominal Aortic Aneurysms Clinical 
Practice Guidelines of the European Society for Vascular Surgery. Eur J Vasc Endovasc 
Surg. 2011;Jan;41(41 Suppl 1):$1-58. 
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B. Symptomatic contained AAA 
1. Abdominal pain 83% 
2. Flank or back pain 61-66% 
3. Syncope 26% 
4. Abdominal mass on careful exam 52% (only 18% had 
abdominal mass noted on routine abdominal exam) 
5. Hypotension or orthostasis 48% 
6. Leukocytosis (> 11,000/mcL) 70% 


7. Anemia (unusual) 


C. Inflammatory AAA 
1. Back pain or abdominal pain is usual presentation (80% of 
patients); rupture is rarely presenting manifestation. 
2. Symptoms of inflammation (fever, weight loss) present in 
20-50% of patients. 
3. Erythrocyte sedimentation rate is elevated in 40-90% of cases. 
4, CT or MRI reveal the aneurysm and marked thickening of 
the aortic wall. Periaortic fat stranding may be seen. 
D. Asymptomatic AAA 
1. Sensitivity of focused exam for asymptomatic AAA is poor 
overall (31-39%) and only 82% among patients with large 
AAA > 5 cm. 
2. The sensitivity of the physical exam is less in obese patients 
(53% in patients with waist circumference > 39 inches vs. 


91% < 39 inches). 
E. Imaging 

1. CT angiography is very accurate for ruptured AAA: sensitivity, 
98.3%; specificity, 94.9%; LR+, 19.3; LR-, 0.02 

2. Bedside emergency ultrasound is accurate in symptomatic 
patients: sensitivity, 99%; specificity, 98%; LR+, 44.5; 
LR-, 0.01 

3. For screening, ultrasound is preferred: sensitivity, 95%; 
specificity, 100%. 

4, CT angiography is typically used for preoperative 
evaluation prior to repair of asymptomatic AAA. 


Treatment 
A. For ruptured AAA, proceed directly to the operating room. 
B. Screening: See Chapter 2, Screening and Health Maintenance 
C. Timing of elective surgery 
1. Mortality with rupture exceeds 80%. Surgery is performed 
to minimize the risk of rupture. 
2. The risk of rupture increases substantially with increasing 
AAA diameter. 


3. The standard recommendation is to electively repair AAAs 
> 5.5 cm or those that have increased in size by > 1 cm in 
1 year. 

4, Other risk factors for rupture include smoking (hazard ratio 
2.0, 1.3-3.1) and female sex (hazard ratio 3.8, 2.6-5.5). 
Hypertension also increases the risk. 


5. Some authorities recommend repair in women when the 
AAA teaches 5.2 cm. 


D. Options include open surgical repair or endovascular aneurysm 
repair (EVAR). Comparing open surgery to EVAR: 
1. EVAR is more commonly performed and has a lower 
30-day morbidity and mortality compared to open surgery, 
but no significant difference in overall survival. 
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2. Open surgical repair is recommended for patients who 
cannot comply with periodic long-term surveillance or with 
aneurysms not amenable to EVAR. 


E. Surveillance of small AAA (3.0-5.4 cm) 


1. Patients should undergo surveillance by repeat 
ultrasonography every 3—12 months, with surgical referral 
for growth > 1.0 cm per year or a total diameter 2 5.5 cm. 


2. Ultrasound may underestimate the diameter of a AAA. 
One study reported that 73% of patients found to have an 
AAA of 5-5.4 cm on ultrasound had an aneurysm that was 
25.5 cmon CT. 


3. AAA in females should be monitored by aneurysm 
diameter indexed to body size, as this is more predictive of 
rupture than the absolute diameter. 


E Nonsurgical management 
1. Smoking cessation has been shown to slow AAA growth. 
2. No medication definitively reduces AAA growth. 


3. AAAs are considered a coronary equivalent. Aspirin and 
statins are recommended. 


MAKING A DIAGNOSIS 


Z 


Further evaluation (eg, with CT or ultrasonography) at this 
point depends on the index of suspicion. An emergent bed- 
side ultrasound is the preferred test in this situation. If 
unavailable, and AAA is very likely and the patient unstable, 
many vascular surgeons proceed directly to the operating 
room without further studies in order to avoid the poten- 
tial lethal delay of obtaining a CT scan. If AAA is less likely 
and the patient is stable, CT scanning is appropriate. 


Have you crossed a diagnostic threshold for 
į the leading hypothesis, AAA? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: Nephrolithiasis 


Textbook Presentation 

Patients typically experience a rapid onset of excruciating back and 
flank pain, which may radiate to the abdomen or groin. The inten- 
sity of the pain is often dramatic as patients writhe and move about 
constantly (unlike peritonitis) in an unsuccessful attempt to get 
comfortable. The pain may be associated with nausea, vomiting, 
dysuria, or urinary frequency. 


Abdominal tenderness is unusual in patients 
with nephrolithiasis and should raise doubt 
about the diagnosis. 


Disease Highlights 

A. Incidence: Symptomatic stones develop in 7-13% of people 
in the United States. 
1. 35-50% recurrence at 5 years 
2. Men affected 2-3 times more often than women 


3. Positive family history increases the risk (relative risk 2.6) 


B. Etiology 
1. Calcium oxalate stones 75% 
2. Calcium phosphate stones (CaPO,) 5% 
3. Uric acid stones 5-10% 
4. Struvite stones (MgNH,PO,) 5-15% 
5. Other: cystine and indinavir stones 


C. Pathophysiology 
1. Stones form when the concentration of salts (ie, calcium, 
oxalate, or uric acid) becomes supersaturated in the urine 
resulting in precipitation and crystallization. 


2. Supersaturation is secondary to a combination of increased 
urinary salt excretion combined with inadequate diluting 
urinary volume. Numerous mechanisms can contribute to 
an increase in urinary mineral excretion including: 


a. Calcium: idiopathic hypercalciuria, hypercalcemic 
disorders, primary hyperparathyroidism, 
immobilization, excessive sodium intake (which 
increases calcium excretion), systemic acidosis, and 
excessive vitamin D supplementation 

b. Uric acid: Excessive dietary purines, myeloproliferative 
disorders, uricosuric agents (for the treatment of gout), 
and metabolic syndrome. Low urine pH also contributes 
to uric acid stone formation. Hyperuricosuria can 
lead to uric acid stones or calcium stones due to 
heterogeneous ossification. 

c. Oxalate: Increased excretion may be secondary to 
excessive oxalate intake (rhubarb, spinach, chocolate, 
nuts, vitamin C) and/or increased oxalate absorption. 
(1) Fat malabsorption increases oxalate absorption. 

The unabsorbed fat competes with oxalate to bind 
calcium leading to more intraluminal oxalate that is 
not bound to calcium. Unbound oxalate is absorbed 
and excreted in the urine. 


(2) Causes of fat malabsorption include short bowel 
syndrome, IBD, celiac disease, and bariatric 
surgery. 

3. In some patients, a decrease in urinary stone inhibitors 
(urinary citrate) also contribute to stone formation. 

4, Infection with urea-splitting organisms (ie, Proteus) plays a 
key role in the formation of struvite stones (MgNH,PO,). 

5. Renal colic develops when stones dislodge from the kidney 
and obstruct urinary flow. 

D. Complications 

1. Ureteral obstruction 

2. Pyelonephritis 

3. Sepsis 

4, Acute kidney injury is rare, occurring in patients 
with bilateral obstruction or obstruction of a solitary 
functioning kidney. 


Evidence-Based Diagnosis 


A. The evaluation is directed at establishing the diagnosis of 
nephrolithiasis and its underlying etiology so that measures to 
prevent its recurrence can be implemented. 


B. Establishing the diagnosis 


1. Gross or microscopic hematuria is neither very sensitive nor 
specific for symptomatic nephrolithiasis. Sensitivity, 80%; 
specificity, 41%; LR+, 1.4; LR-, 0.49 


The absence of hematuria does not rule out 
nephrolithiasis. 


2. Radiographs (kidneys, ureters, bladder) or ultrasound 
are not sufficiently sensitive to rule out nephrolithiasis 
(sensitivity 29-68% and 32-57%, respectively). 
3. Noncontrast renal CT is the test of choice. 
a. Sensitivity, 95%; specificity, 98%; LR+, 48; LR-, 0.05 
b. Importantly, CT scan revealed alternative diagnoses in 
33% of patients in whom nephrolithiasis was clinically 
suspected. 


4, In pregnant women, ultrasonography is the test of choice. 


C. Evaluation of documented nephrolithiasis 


1. All patients should have a urinalysis and culture and basic 
serum chemistries, including several measurements of 
serum calcium. Urine culture, pH, and chemical analysis of 
any retrieved stones are also recommended. 

2. A more comprehensive evaluation, including several 
24-hour urine specimens for analysis of calcium, oxalate, 
uric acid, sodium, creatinine, and citrate as well as 
submission of retrieved stones for chemical analysis, is 
recommended for patients with recurrent stones. Some 
experts recommend this for patients with their first stone. 


Treatment 


A. Pain control 
1. NSAIDs 
a. Treat pain and diminish spasm 


b. To be avoided 3 days before lithotripsy due to 
antiplatelet effects 


2. Opioids are second line. 

B. Hydration (oral if tolerated, otherwise IV) 

C. Hospitalization indicated for uncontrolled pain, persistent 
nausea or vomiting, acute kidney injury, or signs of infection. 

D. Sepsis or acute kidney injury due to bilateral obstruction or 
unilateral obstruction in a solitary kidney 

1. Necessitates emergent drainage (via percutaneous 
nephrostomy tube or ureteral stent) 

2. For sepsis, broad-spectrum IV antibiotics to cover gram- 
negative organisms and enterococcus should also be 
administered. 

E. Stone passage 

1. Nifedipine and alpha-blockers have been shown to 
significantly increase the likelihood of stone passage. 

2. Lithotripsy or ureteroscopy can be used to remove 
persistent ureteral stones. 

FE. Secondary prevention 

1. Patients with a single calcium stone: 

a. Increasing fluid intake to > 2 L/day decreases the risk of 
recurrent stones (relative risk, 0.45; 0.24—0.84). 

b. Reducing phosphate-containing soft drinks may 
decrease recurrences (relative risk, 0.83; 0.71—0.98). 

2. For patients with recurrent idiopathic calcium stones other 
options include: 


a. Thiazide diuretics decrease urinary calcium 
excretion (especially when combined with potassium 
supplementation) (relative risk, 0.52, 0.39-0.69). 
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b. Citrate supplementation is effective in patients with and 
without hypocitraturia (relative risk, 0.25, 0.14-0.44). 
c. Allopurinol in patients with concomitant hyperuricemia 
or hyperuricosuria (relative risk, 0.59, 0.42—-0.84). 
3. More specific management (ie, dietary modification) is 
complex and depends on the underlying etiology of the 
patient’s nephrolithiasis. 


CASE RESOLUTION 


WY 


Anemergent bedside ultrasound reveals a massively dilated 
aorta (9 cm) with 500 mcL of adjacent fluid (presumed 
blood). Emergent surgery reveals a leaking AAA that rup- 
tures intraoperatively. The aorta is cross clamped, repaired, 
and the patient is stabilized. 


REVIEW OF OTHER IMPORTANT DISEASES 
Irritable Bowel Syndrome (IBS) 


Textbook Presentation 


Patients often complain of intermittent abdominal pain accom- 
panied by diarrhea or constipation or both of years’ duration. The 
diarrhea is often accompanied by cramps that are relieved with 
defecation. Pain cannot be explained by structural or biochemical 
abnormalities. Weight loss or anemia should alert the clinician to 
other possibilities. 


New persistent changes in bowel habits (either 
diarrhea or constipation) should be thoroughly 
evaluated to exclude colon cancer, IBD, or 
another process. An assumption of IBS in such 
patients is inappropriate. 


Disease Highlights 
A. Affects 8.9% of men and 14% of women. 


B. Etiology is a combination of altered motility, visceral hyper- 
sensitivity, autonomic dysfunction, and psychological factors. 


C. Symptoms are often exacerbated by psychological or physical 
stressors. 


D. Patients may have pain associated primarily with diarrhea 
(IBS-D), constipation (IBS-C) or a mixed bowel pattern 
(IBS-M). 


Evidence-Based Diagnosis 


A. There are no known biochemical or structural markers for 
IBS. 


B. A variety of symptoms are common in patients with IBS 
including lower abdominal pain, passage of mucous, feeling 
of incomplete evacuation, loose or frequent stools at onset of 
pain, and pain relieved by defecation. However, none of these 
are very predictive (LR+, 1.3-2.1; LR-, 0.59-0.88). 


C. Only abdominal pain is very sensitive (sensitivity, 90%; 
specificity, 32%) and is also required by the criteria. 
D. Diarrhea pattern 


1. One study suggested that patients with diarrhea- 
predominant IBS were more likely to have irregularly 
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2: 
3. 


irregular diarrhea that fluctuated over days whereas patients 
with inflammatory diseases (IBD and celiac disease) were 
more likely to have persistent diarrhea that fluctuates over 
months. 


Persistent diarrhea increased the likelihood of IBD (LR+, 4.2). 


A more extensive work-up may be indicated in patients 
with persistent, constant diarrhea. 


. The diagnosis is usually made by a combination of 


(1) a consistent history, (2) the absence of alarm features, 
and (3) a limited work-up to exclude other diseases. 


1. 


2. 


Consistent history 


a. Although a variety of criteria have been developed 
(ie, Rome criteria), a recent review by the American 
College of Gastroenterology suggested a consistent 
history was abdominal pain or discomfort that occurs in 
association with altered bowel habits for at least 3 months. 


b. Patients may also report a relief of pain with defecation. 

Alarm symptoms (suggest alternative diagnosis and 

necessitate evaluation) 

a. Positive fecal occult blood test or rectal bleeding 

b. Anemia 

c. Unintentional and unexplained weight loss 

d. Fever 

e. Family history of colorectal cancer, IBD, or celiac 
disease 

f. Recent antibiotic use 


. Limited work-up 


a. A CBC is appropriate to rule out anemia, which would 
suggest alternative diagnoses, and CRP to rule out 
inflammatory diseases. 

b. Other diagnostic testing is not recommended for young 
patients without alarm features, with the exception of 
serologic testing for celiac disease in patients with IBS-D. 
(1) Although recommended by the American College of 

Gastroenterology, one study found the incidence of 
confirmed celiac disease in IBS-D patients (without 
alarm features) to be very low (0.41%) and not 
different from asymptomatic patients. 


(2) May best be reserved for the subset of IBS-D 
patients with other possible clues suggesting celiac 
disease (eg, anemia, autoimmune disease, or family 
history) 

c. Lactose hydrogen breath testing can be considered if 
lactose intolerance remains a concern despite dietary 
lactose restriction. 

d. There is no evidence that routine flexible sigmoidoscopy 
or colonoscopy is necessary in young patients without 
alarm symptoms. 

e. Colonoscopy is recommended in patients with alarm 
symptoms and in those aged > 50 years (if not already 
performed). Biopsy is also recommended in patients 
with IBS-D to rule out microscopic colitis. 

f. The following should also be evaluated in patients with 
alarm symptoms: 

(1) Stool for occult blood 

(2) Thyroid-stimulating hormone levels 

(3) Basic chemistries 


(4) Stool for Clostridium difficile toxin and presence of 
ova and parasites 


(5) A variety of serum and fecal markers, including 
ASCA, pANCA, fecal calprotectin, and fecal 
lactoferrin, are useful in selected patients and can 
suggest bowel inflammation or IBD. 


Treatment 
A. Nonspecific management. A variety of treatments have been 
shown to be effective in IBS including: 

1. Eliminate foods which cause gas and aggravate symptoms 
such as lactose, beans, cabbage, onions, Brussels sprouts, 
cauliflower, and broccoli. 

2. Physical activity 

3. Antispasmodics (including hyoscine and peppermint oil) 
help decrease abdominal pain. 

4, Tricyclic antidepressants and selective serotonin reuptake 
inhibitors may reduce persistent symptoms. 

5. Dietary fiber (psyllium) may be effective. Studies are 
conflicting. 

B. Specific therapy is based on predominant syndrome. 

1. Diarrhea-predominant IBS (IBS-D) 

a. Patients with IBS-D should have a trial of lactose-free 


diet. Such treatment in lactase-deficient individuals with 
IBS markedly reduces outpatient visits. 


b. Loperamide reduces diarrhea (but not abdominal pain 
or bloating). 
c. A single, short course of rifaximin (a nonabsorbed 
antibiotic) is helpful. 
d. Alosetron is a 5HT -receptor antagonist whose use 
is restricted to a risk management program by the 
US Food and Drug Administration due to the risk of 
ischemic colitis. Expert consultation recommended. 
e. Probiotic treatment with Bifidobacteria may improve 
symptoms. 
2. Constipation predominant IBS (IBS-C) 
a. Lubiprostone 
(1) A selective C-2 chloride channel activator is more 
effective than placebo in women. 


(2) Premenopausal women should have a negative 
pregnancy test before starting the medication and 
maintain contraception while taking lubiprostone. 


(3) Not yet recommended in men 


Alternative Diagnosis: Diverticulitis 


Textbook Presentation 

Patients typically complain of a constant gradually increasing left 
lower quadrant abdominal pain, usually present for several days. 
Diarrhea or constipation and fever are often present. Guarding and 
rebound may be seen. 


Disease Highlights 


A. Diverticula are outpouchings of the colonic wall that 
may be asymptomatic (diverticulosis), become inflamed 
(diverticulitis), or hemorrhage. 


B. Diverticulosis 
1. Develops in 5-10% of patients aged > 45 years, 50% in 
persons aged > 60 years, and 80% in those aged > 85 years. 
2. Low-fiber diets are believed to cause diverticula by 
decreasing stool bulk, resulting in increased intraluminal 


pressure causing the mucosa and submucosa to herniate 
through weakness in the colonic wall created by penetrating 
vessels, 
C. Diverticulitis 

1. Develops secondary to microscopic or frank perforation of 
diverticula. 

2. 85-95% of diverticulitis occurs in sigmoid or descending 
colon 

3. Mean age of onset is 63 years. 

4, Complications of diverticulitis 
a. Abscess 
b. Peritonitis 
c. Sepsis 
d. Colonic obstruction 
e. Fistula formation (colovesicular fistula most common) 


5. Simultaneous diverticular hemorrhage and diverticulitis 
are unusual; diverticular hemorrhage is discussed in 


Chapter 19, GI Bleeding. 


Evidence-Based Diagnosis 


A. Left lower quadrant tenderness increases the likelihood of 
diverticulitis; LR+, 3.4; LR-, 0.41. 


B. Neither fever nor leukocytosis is very sensitive for diverticulitis 
or diverticular abscess. 
1. In patients with uncomplicated diverticulitis, only 45% 
had temperature of > 38.0°C or WBC > 11,000/mcL. 
2. In patients with diverticular abscess, only 64% of 
patients had temperature of > 38.0°C and 62% had 
WBC > 11,000/mcL. 


C. Plain radiographs may demonstrate free air or obstruction. 


D. CT scan 
1. Test of choice in men and nonpregnant women 


2. Can confirm diverticulitis (diverticula with thickened 
bowel wall or pericolonic fat stranding); evaluate the 
extent, severity, and complications (abscess formation and 
perforation); and diagnose other conditions. 


3. 93-97% sensitive 


E. Colonoscopy 
1. Colon cancer can be mistaken for diverticulitis on CT. 


2. All patients with diverticulitis should have follow-up 
colonoscopy (unless one has recently been performed) 
delayed 4—6 weeks until there is a resolution of acute 
inflammation. 


Treatment 


A. Outpatient management is appropriate for patients with a 
mild attack (ie, patients without marked fever or marked 
leukocytosis, pain manageable with oral analgesics, tolerating 
oral intake) and without significant comorbidities, immuno- 
compromise, or advanced age. 

1. Antibiotics 


a. Antibiotics have routinely been administered to all 
patients with diverticulitis. 

b. Recent guidelines have questioned the utility of this 
approach. 

c. A recent randomized controlled trial of antibiotic 
therapy in mild diverticulitis proven by CT failed to 
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demonstrate statistically significant improvement with 
antibiotics over observation. 


d. However, every outcome measured favored antibiotic 
use over observation; days to recovery 12 versus 14, 
readmission rate within 6 months 12% vs. 17.6%, total 
number of readmissions 13.2% vs. 25%, complicated 
diverticulitis 2.6% vs. 3.8%, ongoing diverticulitis 
4.1% vs. 7.3%, sigmoid resection 2.3% vs. 3.8%. 


e. Until further data is available, antibiotic therapy is 
recommended. 


2. Clear liquid diet 
3. High-fiber diet after attack resolves 
4. Follow-up colonoscopy 
B. Moderate to severe attack (unable to tolerate oral intake, more 
severe pain) necessitates inpatient treatment. 
1. Broad-spectrum antibiotics 
2. No oral intake 
3. CT-guided drainage for abscesses > 5 cm 
4, Emergent surgery is recommended in patients with 
a. Peritonitis 
b. Uncontrolled sepsis 
c. Clinical deterioration despite medical management 
d. 


Obstruction or large abscesses that cannot be drained or 
are contaminated with frank fecal contents 


5. The threshold for surgery should be lower in 


immunocompromised patients. 


6. High-fiber diet once the attack has resolved 
Chronic Mesenteric Ischemia 


Textbook Presentation 


Patients with chronic mesenteric ischemia typically complain of 
recurrent postprandial abdominal pain (often in the first hour and 
diminishing 1-2 hours later), food fear, and weight loss. Patients 
often have a history of tobacco use (75%), peripheral vascular dis- 
ease (55%), coronary artery disease (43%), or hypertension (37%). 


Disease Highlights 


A. Usually secondary to near obstructive atherosclerotic disease of 
the superior mesenteric artery or celiac artery or both. 


B. Arterial stenosis results in an imbalance between intestinal oxygen 
supply and demand that is accentuated after eating leading to 
intestinal angina resulting in food fear and weight loss. 


C. Two or more vessels (ie, superior mesenteric artery and celiac 
artery) are involved in 91% of affected patients. 
Evidence-Based Diagnosis 
A. Abdominal pain 
1. Occurs in 94% and is postprandial in 88%. 
2. It is typically epigastric or periumbilical. 


3. Typically develops in the first hour after eating and 
diminishes 1-2 hours later. 


B. Weight loss occurs in 78% of patients and is due to food aversion. 
C. Diarrhea occurs in 36% of patients. 


D. An epigastric bruit has been reported in 63% of patients 
(17-87%). 


E. The abdomen is typically nontender even during a severe 
episode of pain. 
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F Although stenoses are common in older patients (18% of 
population over age 65 years), symptomatic chronic ischemia 
is rare, and documented stenosis does vot confirm the diagnosis 
of mesenteric ischemia. It is important to exclude more 
common disorders (ie, PUD and gallstone disease). 


G. Duplex ultrasonography is very sensitive (> 90%) and can be 
used as the initial diagnostic tool. Normal results make the 
diagnosis very unlikely. 


H. CT angiography and magnetic resonance angiography have 
also been used. Angiography should be considered if the 
results of noninvasive testing suggest vascular obstruction. 


Treatment 


Revascularization (by surgical endarterectomy, bypass grafting, or 
percutaneous endovascular repair) is the only treatment. 
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| have a patient with an acid-base abnormality. 
How do | determine the cause? 


Scott D. C. Stern, MD 


CHIEF COMPLAINT 


PATIENT v 


Mr. L is a 42-year-old man with type 1 diabetes mellitus 
(DM) who complains of weakness, anorexia, and vomiting. 
Laboratory studies demonstrate a HCO,- of 6 mEq/L. 


His very low HCO, suggests a significant acid-base abnormal- 
ity. In addition to evaluating his abdominal pain, exploring his 
acid-base disorder is critical. 


Ww 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of acid-base disorders is extensive 
(Table 4-1) but can easily be organized into 4 distinct subsets by first 
determining whether the primary disorder is a (1) metabolic acido- 
sis, (2) metabolic alkalosis, (3) respiratory acidosis, or (4) respiratory 
alkalosis. The key pivotal feature that allows the clinician to narrow 
the differential to 1 of these subsets is to first evaluate the pH and 
then the HCO, and PaCO., 


What is the differential diagnosis of acid- 
base disorders? How would you frame the 
differential? 


Step 1: Determine Whether the Primary 
Disorder is an Acidosis or Alkalosis by 
Reviewing the pH’. 


A. pH < 7.4 indicates the primary disorder is an acidosis. 


B. pH > 7.4 indicates the primary disorder is an alkalosis. 


Step 2: Determine Whether the Primary Acidosis 
or Alkalosis is Metabolic or Respiratory by 
Reviewing the HCO, and PaCO, 


A. Recall that CO, + H,O & H,CO, @ HCO, + H’; therefore 


"The pH and PaCO, are typically measured utilizing an arterial blood 
gas (ABG.) Alternatively, a peripheral venous blood gas (VBG) can be used 
to estimate the pH. A meta-analysis suggested the VBG pH was similar but 
slightly lower (0.033) than the arterial pH (0.015—0.051). However, the 
venous PCO, did not reliably predict the arterial PaCO,. Venous PaCO, 
was higher with a wide and unpredictable range (from —10.7 to +2.4) and 
should not be used to evaluate acid-base disturbances. 
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B. PaCO, changes drive pH as follows: 


1. Increased PaCO, drives reaction to right: This increases H* 
which lowers pH, resulting in a respiratory acidosis. 


2. Decreased PaCO, drives reaction to left: This decreases H* 
which raises pH, resulting in a respiratory alkalosis. 


C. HCO, changes drive pH as follows: 


1. Increasing HCO, drives the reaction to left: This consumes 
H* which raises the pH, resulting in a metabolic alkalosis. 


2. Decreasing HCO, drives the reaction to the right: This 
increases H* which lowers the pH, resulting in a metabolic 
acidosis. This occurs in 2 situations: 


a. Processes that produce H* ion (and consume HCO >) 
(ie, ketoacidosis, lactic acidosis) 


b. Processes that lose HCO, (ie, diarrhea) 


D. For acidosis (pH < 7.4) 


1. HCO, < 24 mEq/L: The primary disorder is a metabolic 
acidosis 


2. PaCO, > 40 mm Hg: The primary disorder is a respiratory 
acidosis 


E. For alkalosis (pH > 7.4) 


1. HCO, > 24 mEq/L: The primary disorder is a metabolic 
alkalosis 


2. PaCO, < 40 mm Hg: The primary disorder is a respiratory 
alkalosis 


This is summarized in Table 4-2. 


Step 3: Narrow the Differential Diagnoses 
of Metabolic Acidosis by Calculating the 
Anion Gap 


The differential diagnosis for metabolic acidosis is extensive but 
can be narrowed based on whether the anion gap is normal or 
elevated. The anion gap is an estimate of the unmeasured anions. 
As noted above, metabolic acidoses may be caused by processes 
that either (1) produce acid (ie, ketoacids, lactic acid, sulfates, 
phosphates, or other organic acids), or by (2) processes that lose 
HCO, in the urine or stool (ie, diarrhea). Processes that produce 
acid (eg, ketoacidosis) also produce their associated unmeasured 
anions, which accumulate, resulting in an increased anion gap. 
Therefore, an elevated anion gap suggests one of those processes is 
the cause of the metabolic acidosis. On the other hand, processes 
that lose HCO, do not generate unmeasured anions and the anion 
gap remains normal. Therefore, this simple calculation can help 
focus the differential diagnosis (Table 4-1). 


A. Anion gap = Na* — (HCO, + Cr) 
B. 12 + 4 is often cited as an ideal cutoff, although in some insti- 
tutions, a normal anion gap is only 7-9 mEq/L. 
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Table 4-1. Differential diagnosis of primary acid-base disorders. 


ACIDOSES pH < 7.4 


Metabolic Acidoses 
HCO, < 24 mEq/L 


Respiratory Acidoses 
PaCO, > 40 mm Hg 


Anion gap Nonanion gap Pulmonary diseases (most common) 
Ketoacidoses Diarrhea COPD 
DKA RTA Asthma 
Alcoholic Carbonic anhydrase inhibitors Pulmonary edema 
Starvation Dilutional' Pneumonia 
Early kidney disease Massive pleural effusions 
Pneumothorax 


Lactic acidosis 
Hypoxia 
Shock 
Septic 
Hypovolemic 
Cardiogenic 
Anaphylactic 
CO or cyanide poisoning 
Regional obstruction to blood flow 
Seizures 


Toxins and miscellaneous 
Salicylate? 
Methanol? 
Ethylene glycol 
Rhabdomyolysis 
D-Lactic acidosis 


Neuromuscular diseases 
Brain: Stroke, intoxication, sleep apnea 
Spinal cord: trauma, ALS, polio 
Nerve: Guillain-Barré syndrome 
Neuromuscular junction: Myasthenia gravis 
Chest wall: flail chest, muscular dystrophy 


ALKALOSES pH > 7.4 


Metabolic Alkaloses 
HCO, > 24 mEq/L 


Respiratory Alkaloses 
PaCO, < 40 mm Hg 


Vomiting or NG drainage 

Diuretics 

Hypokalemia 

Increased mineralocorticoid activity 
Primary hyperaldosteronism 
Hypercortisolism 
Excessive licorice ingestion 


‘Following very large volume saline administration. 


Pulmonary disorders 
Pneumonia 
Asthma 
Pulmonary edema 
Pulmonary embolism 
Interstitial lung disease 
Mechanical ventilation 


Extrapulmonary disorders 
Anxiety 
Pain 
Fever 
Pregnancy 
CNS insult 
Drugs* 
Cirrhosis 


?Salicylate intoxication typically causes a primary respiratory alkalosis (due to CNS stimulation of the respiratory center) and a primary anion gap metabolic acidosis (with accumulation of 


lactate and ketones). 


’Methanol and ethylene glycol ingestion may occur after ingestion of antifreeze, de-icing solutions, and other organic solvents. 


4Drugs include salicylates, nicotine, and catecholamines. 


ALS, amyotrophic lateral sclerosis; CNS, central nervous system; CO, carbon monoxide; COPD, chronic obstructive pulmonary disease; DKA, diabetes ketoacidosis; NG, nasogastric; 


RTA, renal tubular acidosis. 


C. The normal anion gap is affected by the serum albumin level. 


1. Albumin is negatively charged so that lower serum albumin 
levels are associated with a lower anion gap. 


2. The normal anion gap is 2.5 mEq/L lower, for every 1 g/dL 
drop in the serum albumin (below 4.4 g/dL). 


3. The reference range at the institution performing the tests 


should be used. 


D. An increased anion gap suggests that an anion gap metabolic 
Acidosis is present. 


Step 4: Explore the Differential Diagnoses 
of the Primary Disorder 


After identifying the primary disorder as a metabolic or respiratory 
acidosis or alkalosis the differential diagnosis should be explored, 


Table 4-2. Identifying the primary disorder in patients 
with acid-base abnormalities. 


Acid-Base Abnormality Primary Change 

Metabolic acidosis LHCO,- 
“Metabolicalkalosis THCO,- 
“Respiratoryacidosis =” 1paco, 

Respiratory alkalosis Lpaco, 


looking for risk factors, associated signs or symptoms of each of 
the possible diagnoses (Table 4-1). This information allows the 
clinician to rank the differential diagnosis and then determine the 
appropriate testing strategy. 


Step 5: Diagnose Primary Disorder 


Synthesize the clinical and laboratory information to arrive at a 
diagnosis of the primary acid-base disorder. 


Step 6: Check for Additional Disorders 


Unfortunately, many patients have more than one simultaneous 
acid-base disturbance. Two final steps help clinicians recognize 
these situations. 


Step 6A: Calculate Anion Gap (Even in Patients 
Without Acidosis) to Uncover Unexpected 
Anion Gap Metabolic Acidosis 


Patients may have a simultaneous metabolic alkalosis (raising 
the HCO,) and an anion gap acidosis (lowering the HCO,). 
Depending on which is more severe, the HCO, can be low, nor- 
mal, or high. If the HCO,- is normal or high, it is easy to overlook 
the anion gap metabolic acidosis (which may be quite important.) 
Since the anion gap would remain elevated if an anion gap meta- 
bolic acidosis is present, a quick check of the anion gap can be an 
important clue to an otherwise unnoticed metabolic acidosis. 


Always check the anion gap. An elevated gap 
suggests an anion gap metabolic acidosis even 
when the HCO, is above normal. 


Step 6B: Calculate Whether Compensation 
Is Appropriate 


A. The acid-base system attempts to maintain homeostasis. 
Alterations in the respiratory or metabolic system trigger 
compensatory changes in the other system to minimize the 
change of pH. For instance, in metabolic acidosis, the respi- 
ratory system hyperventilates to lower the PaCO, and thereby 
create a respiratory alkalosis that returns the pH closer to 
normal (but never quite to normal). Table 4-3 illustrates the 
direction of the compensatory change in acid-base disorders. 


Table 4-3. Expected compensation in acid-base disorders. 


Acid-Base Abnormality Primary Change Compensation 

Metabolic acidosis {HCO LPaco, 

Metabolic alkalosis THCO,- TPaco, 
“Respiratory acidosis 1Paco, THCO,- 
“Respiratory alkalosis traco, LHCo, 
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Table 4-4. Compensation in acid-base disorders." 


Primary Disorder Duration Expected Compensation 


Metabolic acidosis Acute/chronic PaCO, J 1.2mm Hg per 
1 mEq/L J HCO, 
(To a minimum PaCO, of 


10-15 mm Hg) 


Acute/chronic PaCO, T 0.7 mm Hg per 
1 mEq/L T HCO, 


10 mm Hg T PaCO, 


10 mm Hg + PaCO, 


HCO, 4 4 mEq/L per 
10 mm Hg + PaCO, 


Chronic 


‘Metabolic compensation is slower than respiratory compensation and becomes more 
complete with time. 
?Normal baseline is assumed to be PaCO, 40 mm Hg, HCO, 24 mEq/L. 
Reproduced with permission from Rose BD: Clinical Physiology of Acid-Base and 
Electrolyte Disorders. New York, NY: McGraw-Hill Education; 2001. 


B. Formulas predict the expected change in PaCO, to com- 
pensate for metabolic processes and the expected change in 
HCO, to compensate for respiratory processes (Table 4-4). 


C. Compensation that is greater or less than expected suggests 
that an additional acid-base abnormality is present not just 
compensation. 


D. Ifan additional process is implicated, the differential diagnosis 
for that additional disorder should be explored. 


Step 7: Reach Final Diagnosis 


Figure 4-1 outlines the stepwise approach to acid-base disorders. 


VY 


Mr. L reports that he has had diabetes since he was 10 years 
old. His diabetes has been complicated by peripheral vascu- 
lar disease requiring a below the knee amputation and laser 
surgeries for retinopathy. Two days ago, he began experi- 
encing nausea and some vomiting. He continued to take his 
insulin. Physical exam reveals supine BP of 90/50 mm Hg 
and pulse of 100 bpm. Upon standing, his vital signs are BF, 
60/30 mm Hg; pulse, 150 bpm; RR, 24 breaths per minute; 
and temperature, 37.0°C. Retinal exam reveals dot-blot 
hemorrhages and multiple laser scars. Lungs are clear to per- 
cussion and auscultation. Cardiac exam reveals a regular rate 
and rhythm witha grade I/V systolic murmur at the upper left 
sternal border. Abdominal exam is soft and nontender. Stool 
is guaiac-negative. Lab studies reveal Na*, 158 mEq/L; kK’, 
6.2 mEq/L; HCO., 6 mEq/L; Cr, 100 mEq/L; BUN, 40 mg/dL; 
creatinine, 1.8mg/dL;:glucose, 389mg/dL;WBC, 10,500/mcL; 
HCT, 42%; ALT, AST, and lipase are normal. 


At this point what is the leading hypothesis, 
Vi what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 
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Step 1: 


Step 2: Check 
PaCO, and 


HCO3 
HCO; <24 mEq/L 


Step 3: 
Check anion gap 
Na* — (Cr + HCO. 
Gap elevated Gap normal 
Step 4: 


Step 6B: 


Step 7: 


Check anion gap 
Na* — (CI + HCO3) 


Elevated 


Inappropriate 


Appropriate 


Figure 4-1. Stepwise approach to the diagnosis of acid-base disorders. 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Step 1: Determine Whether the Primary 
Disorder Is an Acidosis or Alkalosis by 
Reviewing the pH 


Although an arterial pH has not yet been obtained, the 
patient’s very low HCO, strongly suggests a metabolic acidosis. 
Commonly, sick patients are discovered to have a metabolic 
acidosis when a basic metabolic panel reveals a very low serum 
HCO,. Although theoretically, compensation for a respi- 
ratory alkalosis could also cause a slight reduction in HCO,, 


a HCO, in this range is almost never seen unless there is, in 
fact, a primary metabolic acidosis. Nonetheless, an arterial blood 
gas (ABG) measurement can document the acidosis and evaluate 
respiratory compensation. 


y 


ABG: pH of 7.15, FaO,, of 80 mm Hg, and FaCO, of 20 mm Hg. 


The low pH confirms that the primary disorder is an 
acidosis. 
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Step 2: Determine Whether the Primary Acidosis Step 4: Explore the Differential Diagnoses 
or Alkalosis Is Metabolic or Respiratory by of the Primary Disorder 


Reviewing the HCO, and Paco, The history of childhood-onset DM strongly suggests insulin- 


dependent DM. This form of DM is associated with total or 


near total insulin deficiency increasing the risk of DKA. This is 
q the leading hypothesis. Active alternative hypotheses include 
HCO,- = 6 mEq/L and FaCO, = 20 mm Hg. other ketoacidoses (starvation, alcohol) and uremia from chronic 


kidney disease (potentially secondary to long-standing diabetes). 
Finally, lactic acidosis (from hypoxemia or shock) is a “must not 
miss diagnosis” that should always be considered in sick patients 
with metabolic acidosis. Table 4-5 ranks the differential diagnoses 
considering the available demographic information, risk factors, 
symptoms, and signs. 


Both the HCO,- and FaCO, are low. Since only alow HCO,- 
would create an acidosis the primary disorder is a metabolic 
acidosis. (A low FaCO, drives the pH up [see above].) 


Step 3: For Patients With Metabolic Acidoses, 


Narrow the Differential Diagnoses by Is the clinical information sufficient to make a 
Calculating the Anion Gap į diagnosis? If not, what other information do 
you need? 


WA 


Anion gap = Na* - (HCO; + CI) = 138 - (6 + 100) = 32 Leading Hypothesis: DKA 


(Normal = 12 + 4) Textbook Presentation 

Clearly, the primary disorder is an anion gap metabolic DKA often begins with an acute illness (ie, pneumonia, urinary tract 
acidosis. By referring to Table 4-1, the differential diag- infection, myocardial infarction [MI]) or nonadherence to insulin 
nosis can be narrowed to the remaining possibilities of in a patient with type 1 DM. Patients often complain of symptoms 
diabetic ketoacidosis (DKA), other ketoacidoses, lactic related to hyperglycemia (polyuria, polydipsia, and polyphagia) and 
acidosis, uremia, or toxin. to the precipitating illness (eg, fever, cough, dysuria, chest pain). 


Nonspecific complaints are common (nausea, vomiting, abdominal 


Table 4-5. Diagnostic hypotheses for Mr. L. 


Diagnostic Hypothesis Demographics, Risk Factors, Symptoms and Signs Important Tests 
Leading Hypothesis 
Diabetic ketoacidosis History of insulin-dependent diabetes mellitus Increased anion gap 
Noncompliance with insulin Increased serum or urine ketones 
Precipitating illness (eg, infection or stress) Serum beta-hydroxybutyrate 


Tests to identify precipitant (urinalysis, chest 
radiograph, ECG, lipase, abdominal imaging as 


indicated) 
Active Alternatives—Most Common 
Uremic acidosis Prior renal disease, hypertension, diabetes Elevated BUN, creatinine, and anion gap 
Oliguria Elevated FE., 
Urinalysis 


Renal ultrasound 


Starvation ketoacidosis A history of poor caloric intake Urine ketones 
Alcoholic ketoacidosis Significant history of alcohol abuse and poor Urine ketones 
dietary intake of other calories Lactate level 


Lactic acidosis from hypoxemia or shock Shock (hypotension, tachycardia, oliguria from Lactate level, anion gap, SaO, tests for sepsis (CBC, 
cardiogenic, hypovolemic or septic shock) urinalysis, chest radiograph [imaging as indicated], 
Hypoxemia blood cultures), ECG 


Infectious signs/symptoms (Fever, rigors, dysuria, 
urinary frequency, cough, diarrhea, rash, abdominal 
pain, bounding pulses) 


ABG, arterial blood gas; BUN, blood urea nitrogen; ECG, electrocardiogram; FE,,,, fractional excretion of sodium; WBC, white blood cell. 
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pain, and weakness). Patients are profoundly dehydrated and exhibit 
orthostatic changes or frank hypotension. Confusion, lethargy, and 
coma may occur secondary to dehydration, hyperglycemia, acidosis, 
or the underlying precipitating event. 


Disease Highlights 
A. Occurs primarily in patients with complete or near complete 
insulin deficiency 
1. Type 1 autoimmune insulin-dependent DM 
2. Type 2 DM can cause DKA 
a. Type 2 DM accounts for 12—47% DKA episodes 


b. DKA complicating type 2 DM is more frequently found 
in diabetic blacks and Hispanics than non-Hispanic 
whites. (Up to 47% of Hispanic diabetics with DKA 
had type 2 DM.) 


c. Many such patients can eventually be treated with oral 
hypoglycemics without insulin after a short period of 
insulin therapy. 


Many cases of DKA occur in type 2 DM. 


3. Diabetes secondary to severe chronic pancreatitis and near 
complete islet cell obliteration 


B. Incidence is 4.6-8.0 cases/1000 person years in patients with 
DM. 


C. Precipitated by low insulin levels or illnesses that increase 
hormones counterregulatory to insulin (cortisol, epinephrine, 
glucagon, and growth hormone), or both. 


1. The precipitant is the most frequent cause of mortality 
in DKA. 
2. Most common precipitants 
a. Infection 
(1) Urinary tract infections and pneumonia are most 
common. 
(2) Patients may be afebrile. 
b. Discontinuation of insulin or oral hypoglycemics 
c. New-onset type 1 DM 
3. Other common precipitants include: 
a. Other infections 
MI 
. Cerebrovascular accident 
. Acute pancreatitis 
. Pulmonary embolism 


moan & 


Gastrointestinal hemorrhage 
g- Severe emotional stress 
4. Medications and drugs implicated in DKA include: 
a. Failure of insulin pumps, and use of corticosteroids, 
thiazides, cocaine, antipsychotics. 
b. SGLT2 inhibitors used to treat diabetes have also caused 
DKA in some patients. 
(1) The mechanism includes decreased release of insulin 
(due to the lower glucose levels), direct stimulation 
of glucagon release, and ketogenic effects). 


(2) Risk may be accentuated in patients undergoing 
stressful events, such as surgery. 

(3) May be appropriate to avoid with concurrent 
insulin use 


(4) Risk may be higher in patients with lower insulin 
levels, such as LADA (latent autoimmune diabetes 


of the adult). 


(5) Due to glucosuria, DKA in these patients is 
often associated with near normal glucose levels 
(mean 265 mg/dL). Therefore, a high index of 
suspicion of DKA must be maintained. 


D. Pathogenesis of DKA: (Figure 4-2). The marked decrease in 
insulin levels together with an increase in counterregulatory 
hormones lead to the following events: 

1. Hyperglycemia: Caused by 


a. Marked insulin deficiency reduces cellular uptake of 
glucose 

b. Increased hepatic glycogenolysis and gluconeogenesis 

c. Oliguria: Hyperglycemia leads to an osmotic diuresis 
(polyuria) and dehydration. Oliguria eventually 
develops, which limits urinary glucose loss and thereby 
aggravates hyperglycemia. 

2. Ketoacidosis 


a. Marked insulin deficiency increases glucagon which, in 
turn, increases acetyl CoA production within liver. 

b. Massive production of acetyl CoA overwhelms Krebs 
cycle resulting in ketone production and ketonemia 
(primarily beta hydroxybutyric acid and to a lesser 
extent acetoacetic acid). 

c. Ketonemia leads to anion gap metabolic acidosis. 

3. Volume depletion: Ketonemia and hyperglycemia cause an 
osmotic diuresis, which results in profound dehydration 

and typical fluid losses of 3—6 L. 


4. Potassium loss 


a. The osmotic diuresis also causes significant potassium 
losses. 

b. Dehydration-induced hyperaldosteronism aggravates 
potassium loss. 


c. Typical potassium deficit is 3-5 mEq/kg body weight. 


5. Hyperkalemia 


a. Despite the total body potassium deficit, hyperkalemia 
is frequent. 

b. The etiology is multifactorial. 
(1) Insulin normally drives glucose and potassium into 


the cells. Insulin deficiency decreases cellular uptake 
and causes hyperkalemia. 


(2) Plasma hypertonicity drives water and potassium 
out of the cells and into the intravascular 
compartment accentuating the hyperkalemia. 


6. Hyponatremia 


a. As noted above, the hyperglycemia and ketonemia 
create an osmotic diuresis and free water loss 

b. Despite this free water loss, many patients with DKA 
have hyponatremia. 

c. Hyponatremia occurs because the hyperglycemia forces 
an osmotic efflux of water from the intracellular space 
into the extracellular space, diluting the serum sodium. 

d. The elevated serum osmolality also stimulates 
antidiuretic hormone (ADH) release, which further 
aggravates the hyponatremia. 

e. With treatment, the glucose (and water) shifts 
intracellularly, increasing the serum sodium which 
may actually rise above normal due to the water 


deficit. 
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Pathophysiology of DKA 


Decreased 


Ua SIGE) i Insulin/glucagon ratio t 


Increase in 
counterregulatory hormones 


Precipitating event 
a (infection, etc) 


Clinical 
findings 


Lab findings 


Y y 


Ketogenesis Decreased cellular 
glucose uptake 


y Y 


Increased hepatic glycogenolysis, Decreased movement 
and gluconeogenesis of potassium into cells 


Y 


Ketoacidosis 


Hyperglycemia }——?>| 


Hee 


Osmotic efflux of water 
and potassium out of cells 


>| Osmotic diuresis 


Compensatory 


Kussmaul breathing Dehydration 


Kaliuresis Hyponatremia Hyperkalemia 


= 


Hypotension, 


+ 
-+ 


Secondary 
hyperaldosteronism 


Total body 
potassium deficit 


tachycardia, 
orthostasis 


Figure 4-2. Pathogenesis of diabetic ketoacidosis (DKA). 


f. Correction factors help predict the serum sodium 
concentration after the hyperglycemia is treated. 


g Experiments suggest that the sodium concentration will 


increase by 2.4 mEq/L for every 100 mg/dL that the 
glucose falls with treatment. (See Pseudohyponatremia 
in Chapter 24.) 


E. Mortality rate of DKA is 5—15%. Risk factors for death 
include: 


1. 
2; 
3. 


Severe coexistent disease (adjusted OR 16.3) 
pH < 7.0 at presentation (adjusted OR 8.7) 
Depressed mental status after 24 hours (adjusted 


OR 8.6) 


4. Glucose > 300 mg/dL after 12 hours (adjusted OR 8.3) 


. > 50 units of insulin required in first 12 hours (adjusted 


OR 7.9) 


. Fever (axillary temperature > 38.0°C) after 24 hours 


(adjusted OR 5.8) 


. Increasing age 


a. Mortality rate < 1.25% in persons younger than 
55 years 
b. Mortality rate 11.8% in persons older than 55 years 


Evidence-Based Diagnosis 


A. American Diabetes Association (ADA) Diagnostic criteria 


l. 


nope WN 


Glucose > 250 mg/dL. (Rarely patients with DKA have 
near normal blood glucoses [euglycemic DKA]. This is 
more common in pregnant patients and patients taking 


SGLT2 inhibitors.) 


= pH < 7.3 
. HCO, < 18 mEq/L 
. Positive serum ketones 


. Anion gap > 10 mEq/L 


B. Signs and symptoms 

1. Polyuria and increased thirst are common. 

2. Lethargy and obtundation may be seen in patients with 
markedly increased effective osmolality (> 320 mOsm/L), 
especially in patients with significant acidemia. 

a. Effective osmolality can be calculated: 
(1) (2 x Na*) + Glucose/18 
(2) For example, a patient with a Na* of 140 mEq/L 
and a glucose of 720 mg/dL has an effective 
osmolality of 320 mOsm/L 
b. Consider neurologic insult (eg, cerebrovascular accident, 
drug intoxication) if neurologic changes are present in 
patients with a serum osmolality < 320 mOsm/L or if 
the neurologic abnormalities fail to resolve with therapy. 
3. Abdominal pain 
a. Very common in DKA 
b. May be caused by the DKA or another intra-abdominal 
process (ie, appendicitis, pancreatitis, cholecystitis, abscess) 

c. More likely to be due to an intra-abdominal process 
rather than DKA, if the DKA is mild (the HCO, is 
closer to normal) 


d. The frequency of abdominal pain increases as the 
severity of DKA increases (Table 4-6). 


Table 4-6. Frequency and etiology of abdominal pain in 
patients with DKA. 


Frequency Patients with Intra-abdominal 
of Abdominal DKA as etiology process as 
Serum HCO,- Pain of pain etiology of pain 
0-10 mEq/L 25-75% 70% 30% 
> 10 mEq/L 12% 16% 84% 
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Abdominal pain and delirium may be com- 1. Initial evaluation and frequent monitoring 
plications or causes of DKA (ie, cholecystitis, 
pancreatitis, or cerebrovascular accident). 


Always search for the etiology of abdominal y The most common cause of death in patients 


2. Detection and treatment of the underlying precipitant 


pain s üri inp a K ne ild with DKA is the underlying precipitant. It 
especially if it occurs in patients with mi : 
acidosis (HCO > 10 mEq/L), or serum must be discovered and treated. 
osmolality < 320 mOsm/L. 3. Fluid resuscitation 

4, Nausea and vomiting are common and nonspecific. 4. Insulin 


C. Hyperglycemia 5. Potassium replacement 


1. Glucose level is variable. B. Initial evaluation and monitoring 
2. 15% of patients with DKA have glucose levels < 350 mg/dL, 1. Vital signs and orthostatic vital signs should be measured. 
particularly in 2. Check electrolytes, glucose, serum ketones, serum beta- 


hydroxybutyric acid, serum lactate, ABG, anion gap, 
plasma osmolality, blood urea nitrogen (BUN), and 
creatinine. 


a. Pregnant patients 
b. Patients with poor oral intake 
c. Patients taking SLGT2 inhibitors 


f een : 3. Serum creatinine may be artificially elevated due to 
d. Patients given insulin in route to the hospital 


interference of assay by ketones. 


3. An isolated glucose > 250 mg/dL has poor specificity for D7 Theis: aenalipon: ahold bededei honban 


0 
DKA (11%). the electrolytes should be measured frequently 
D. Ketones (every 2—4 hours) and the anion gap calculated. 
1. 3 ketones: beta-hydroxybutyrate, acetoacetate, acetone C. Detection and treatment of the underlying precipitant 
2. Beta-hydroxybutyrate is the predominant ketone in severe 1. A careful physical exam, including examination of 
the feet should look for infection or other underlying 
a. Test of choice to evaluate DKA. precipitant. 
b. Sensitivity, 98%; specificity, 79-85%; LR+ 6.5; LR-, 2. Urinalysis and urine culture, chest radiograph, CBC with 
0.02 (cutoff > 1.5 mmol/L) differential, ECG, and troponin levels are appropriate. 
c. Compared to urine ketones, beta-hydroxybutyrate 3. Human chorionic gonadotropin beta subunit should be 
testing reduces frequency of hospitalization, shortens measured in women of childbearing age. 
time to recovery, and lowers costs 4. Other tests as clinically indicated (blood cultures, lipase, 


3. Standard ketone test (with nitroprusside) is an older test etc.) 
but insensitive for beta-hydroxybutyrate ; a 
D. Fluid resuscitation 
1. Evaluate dehydration: Check BP, orthostatic BP and pulse, 
monitor hourly urinary output 


4. Urine ketones are sensitive for DKA (98%) but not specific 
(35-69%). Blood measurements are preferred. 

E. Anion gap 2. IV normal saline 1-2 L bolus initially. 

1. Anion gap is elevated in most patients with DKA 


. Ee i : a. Larger volumes (1-2 L) are useful for patients with 
(even when nitroprusside reaction is negative). 


significant hypotension. 
2. In patients evaluated in the emergency department with b 


glucose > 250 mg/dL, the anion gap is 84—90% sensitive 
and 85-99% specific; LR+, 6-84; LR-, 0.11-0.16. 


3. Ifanion gap is elevated and ketones are negative, beta- 
hydroxybutyrate measurements should be measured. If beta- 
hydroxybutyrate measurements are not available (or negative), 
lactic acid should be measured to rule out lactic acidosis. 


. Smaller volumes (500 mL) may allow for more rapid 
correction of acidosis in patients without marked 
volume depletion. 

c. Reevaluate patients after each liter by rechecking BP, 

orthostatic BP and pulse, urinary output, cardiac and 

pulmonary exams. Repeat boluses until hypotension 
and oliguria resolve. 


E Nonspecific findings d. Once hypotension resolves, decrease normal saline to 
1. Amylase: Nonspecific elevations in amylase are common. 500 mL/h for 4 hours and then 250 mL/h for 4 hours. 
2. Leukocytosis 3. If patients become hypernatremic with therapy (see above), 


normal saline should be switched to 0.45% (after their 


a. Mild leukocytosis (10,000-15,000 cells/mcL) is volume is restored) to correct the free water deficit. 


common and may occur secondary to stress or infection. 


b. One study documented higher WBCs in DKA patients E. Insulin 
with major infection than in patients without infection 1. The ADA recommends an IV bolus of regular insulin 
(17,900/mcL vs 13,700/mcL). (0.1 units/kg) followed by IV regular insulin at 0.1 units/kg/h. 

c. Band counts were also higher in patients with infection Alternatively, the bolus may be omitted and the insulin 
(23% vs 6%). initiated at 0.14 units/kg/h. If glucose fails to fall by > 10% 

in first hour, adjust insulin therapy. 
Treatment 2. Marked hypokalemia (< 3.3 mEq/L) should be excluded 
YP q 


A. Treatment of DKA includes the following principles outlined before insulin therapy is administered (see below). 


in detail below: 3. Administer in monitored setting 


4. Monitor glucose levels hourly: Target reduction 
75-90 mg/dL/h and adjust insulin dose accordingly. 


5. The ADA recommends continued IV insulin until glucose 
< 200 mg/dL and 2 of the following criteria are met: anion 
gap < 12, serum HCO, is > 15 mEq/L, and the venous 
pH > 7.3. 


a. Premature discontinuation of IV insulin may result in 
rebound ketoacidosis. 

b. If patient’s glucose normalizes (< 200 mmol/day) before 
the anion gap normalizes and before the HCO, is 
2 18 mEq/L, reduce (but do not stop) the insulin 
infusion and add glucose (D5W or D10W) to the 
IV to prevent hypoglycemia. 

c. Patients should receive their first dose of SQ insulin 
1-2 hours before IV insulin is discontinued in order 
to prevent an insulin-free window and recurrent 
ketoacidosis. 


In DKA, it is important to continue IV insu- 
lin until the anion gap returns to normal. 
Administer glucose as necessary to prevent 
hypoglycemia. 


E Potassium replacement 
1. Insulin shifts potassium back into the intracellular 
compartment. Fluid resuscitation and correction of the 
acidosis further lower the serum potassium concentration. 


2. Despite hyperkalemia on presentation, profound and 
potentially life-threatening Aypokalemia is a common 
complication of therapy and often develops within the first 
few hours. 


3. Patients with normal or near normal serum potassium 
concentrations on admission are, therefore, at higher risk 
of life-threatening hypokalemia with treatment and should 
have cardiac monitoring due to the risk of arrhythmias. 


4. Potassium levels should be monitored hourly, and 
replacement should be initiated when urinary output 
resumes and potassium is < 5.0-5.2 mEq/L. 


5. Potassium therapy should be initiated immediately 
in patients with hypokalemia. In addition, insulin 
therapy should be delayed until the serum potassium 
is > 3.3 mEq/L. 


G. HCO, therapy 
1. Use is controversial; if used, monitor patients for 
hypokalemia. 


2. HCO, has not been shown to improve outcomes in 
patients with a serum pH > 6.9. It may also paradoxically 
lower CNS pH. 


3. The ADA recommends HCO, therapy in patients with a 
pH < 6.9. 
H. Phosphate therapy 
1. Dramatic falls in serum phosphate are common during 
treatment. 


2. Replacement should be considered in patients with marked 
hypophosphatemia (< 1.0 mg/dL) or with respiratory 
depression, cardiac dysfunction, or anemia. 


Careful, frequent observation and evaluation of 
patients with DKA is critical. 
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MAKING A DIAGNOSIS 


Have you crossed a diagnostic threshold for 
Vig the leading hypothesis, DKA? Have you ruled 
out the active alternatives uremia, starvation 
ketosis, alcoholic ketoacidosis, or lactic 
acidosis? Do other tests need to be done to 


exclude the alternative diagnoses? 


Alternative Diagnosis: Uremic Acidosis 


Textbook Presentation 


Typically, patients with chronic kidney disease have low HCO, 
levels, high creatinine levels (often > 4-5 mg/dL), and elevated 
BUN and phosphate levels. Patients often complain of a variety of 
constitutional symptoms secondary to their kidney disease, includ- 
ing fatigue, nausea, vomiting, anorexia, and pruritus. 


Disease Highlights 


A. Pathophysiology 
1. Each day, ingested nonvolatile acids neutralize HCO,. 


2. In health, the kidneys regenerate the HCO, and maintain 
the acid-base equilibrium. 


3. Kidney impairment results in failed HCO, regeneration 
and a metabolic acidosis. 


B. Acidosis in patients with kidney disease may be of the anion 
gap type or nonanion gap type. 
1. In early kidney disease, ammonia-genesis is impaired, 
resulting in reduced acid secretion and a nonanion gap 
metabolic acidosis. 


2. In more advanced chronic kidney disease, the kidney 
remains unable to excrete the daily acid load and also 
becomes unable to excrete anions such as sulfates, 
phosphates, and urate. Therefore, an anion gap acidosis 
develops. HCO, levels stabilize between 12 mEq/L and 
20 mEq/L. 


C. The acidosis has several adverse effects. 
1. Increased calcium loss from bone 


2. Increased skeletal muscle breakdown 


Treatment 
A. NaHCO, replacement 
B. Hemodialysis 


Alternative Diagnosis: Starvation Ketosis 


Typically, starvation ketosis occurs in patients with diminished car- 
bohydrate intake. Ketosis is usually mild (HCO, > 14 mEq/L) 
and serum glucose is usually normal. Serum pH is usually normal. 


Alternative Diagnosis: Alcoholic Ketoacidosis 


Alcoholic ketoacidosis usually occurs in advanced alcoholism 
when the majority of calories come from alcohol. Ketoacidosis 
develops due to the combined effects of inadequate carbohydrate 
intake, ethanol conversion to acetic acid and stimulated lipolysis. 
Ketoacidosis may be precipitated by decreased intake, pancreatitis, 
gastrointestinal bleeding, or infection and may be profound. The 
plasma glucose level is typically normal to low. (Significant eleva- 
tions suggest concomitant DKA.) It is important to consider other 
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causes of metabolic acidosis in alcoholic patients with acidosis. 
First, patients with alcoholic ketoacidosis often have concomitant 
lactic acidosis. Shock and hypoxia should be carefully considered. 
Lactic acidosis may also occur due to an increase in NADH levels 
and can be particularly severe in patients with thiamine deficiency. 
Second, toxic ingestions (methanol, ethylene glycol, or salicy- 
late) should also be considered, especially in patients with a large 
osmolar gap. (The osmolar gap = measured serum osmolality — 
calculated serum osmolality. The calculated osmolality = (2 x 
Na’) + Glucose (mg/dL)/18 + BUN (mg/dL)/2.8) + ETOH (mg/ 
dL)/3.7. A normal osmolar gap < 10 mOsm/kg.) The treatment 
for alcoholic ketoacidosis should include IV thiamine prior to 
IV glucose to avoid precipitating Wernicke encephalopathy or 
Korsakoff syndrome. 


VY 


Mr. Ls serum ketones are large. He denies any history 
of heavy alcohol use or abuse. The serum lactate level is 
1 mEaQ/L (nl 0.5-1.5 mEq/L). 


Step 5: Diagnose Primary Disorder 


The high serum ketones confirm ketoacidosis as the primary meta- 
bolic disturbance and the high glucose and diabetic history clearly 
suggest DKA as the cause of the primary acid-base abnormality. 
The high glucose and profound acidosis are not consistent with 
starvation ketoacidosis and the absence of a significant alcohol 
history argues against alcoholic ketoacidosis. The normal lactate 
effectively rules out lactic acidosis, and uremic acidosis is very 
unlikely with mild kidney disease (creatinine = 1.8). 


Step 6: Check for Additional Disorders 


Step 6A: Check Anion Gap 
Already completed (see above) 


Step 6B: Calculate Whether Compensation 
Is Appropriate 


As shown in Table 4-4 the expected drop in PaCO, to compensate for 
a metabolic acidosis is 1.2 mm Hg per 1 mEq/L fall in HCO. The 
patient's HCO, is 6 mEq/L (nl is 24 mEq/L), which is an 18 mEq/L 
decrement. The PaCO, should fall by 1.2 x 18 = 21.6 mm Hg. Since 
the normal PaCO, is approximately 40 mm Hg, the PaCO, would 
be expected to be approximately 40 - 21.6 = 18. The actual PaCO,, 
(20 mm Hg) is close to this predicted value suggesting that respira- 
tory compensation is indeed appropriate. 


Step 7: Reach Final Diagnosis 


Therefore, Mr. L is suffering from an anion gap metabolic acidosis 
secondary to DKA with appropriate respiratory compensation. 


CASE RESOLUTION 


Evaluation and treatment identify the precipitant of DKA and 
treats the acidosis, hyperglycemia, and profound dehydration. 


v 


Mr. L confirms he has been taking his insulin. He reports no 
fever, rigors, dysuria, cough, shortness of breath, diarrhea, 
or abdominal pain. Urinalysis, chest radiograph, and lipase 
were sent to search for the precipitating event. All of the 
results were normal. An ECG revealed T wave inversion in 
leads V1-V4, suggesting anterior myocardial ischemia. 
Troponin T levels were elevated consistent with an acute 
MI (believed to be the precipitant of his DKA). He was 
transferred to the ICU for monitoring. He received fluid 
resuscitation, IV insulin until his ketoacidosis resolved, and 
supplemental potassium (when his potassium fell below 
5.3 mEq/L). His MI was treated with beta-blockers and 
aspirin. Subsequent cardiac catheterization revealed triple 
vessel disease. After stabilization, he underwent coronary 
artery bypass grafting and did well. 


CHIEF COMPLAINT 


PATIENT iZ 


Ms. 5 is a 32-year-old woman who complains of nausea 
and vomiting. She reports that she felt well until 5 days 
ago when she noticed urinary frequency and burning on 
urination. She increased her intake of fluids and cranberry 
juice but noticed some increasing right back pain 2 days 
ago. Yesterday, she felt warm and noticed that she had 
a fever of 38.8°C and teeth-chattering chills. Subse- 
quently, she has been unable to keep down any food or 
liquids and has persistent nausea and vomiting. She feels 
weak and dizzy. Physical exam: supine BF 95/62 mm Hg; 
pulse, 120 bpm; temperature, 38.9°C; RR, 24 breaths per 
minute. On standing, her BP falls to 72/40 mm Hg with a 
pulse of 145 bpm. Cardiac and pulmonary exams are nota- 
ble only for the tachycardia. She has 2+ right costover- 
tebral angle tenderness. Abdominal exam is soft without 


rebound, guarding, or focal tenderness. Initial laboratory 
results include Nat, 158 mEq/L; K*, 3.6 mEq/L; HCO,, 
14 mEq/L; Cl, 102 mEq/L; BUN, 30 mg/dL; creatinine, 
1.2 mg/dL; glucose, 90 mg/dL. 


The list of symptoms and signs can be grouped together to make 
evaluation more organized: (1) dysuria, urinary frequency, flank 
pain, fever, and chills, (2) nausea and vomiting, (3) hypotension 
and tachycardia, and (4) low serum HCO. In addition to inves- 
tigating the probable urinary tract infection, it is critical to deter- 
mine the nature of the acid-base abnormality. 


At this point, what is the leading hypothesis, 
r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Step 1: Determine Whether the Primary 
Disorder Is an Acidosis or Alkalosis by 
Reviewing the pH 

Similar to the first case, Ms. S has a low serum HCO, suggest- 
ing a metabolic acidosis. On the other hand, it is conceivable (but 
unlikely), that the low serum HCO, could occur in compensation 


for a profound respiratory alkalosis. An ABG can determine the 
primary disorder and assess compensation. 


7 


An ABG reveals a pH of 7.29, FaCO, of 30 mm Hg, FaO,, of 
90 mm Hg. 


The low pH on the ABG confirms the primary process is an 
acidosis. 


Step 2: Determine Whether the Primary 
Acidosis or Alkalosis is Metabolic or 
Respiratory by Reviewing the HCO- 
and Paco, 


Ms. S’s serum HCO, is 14 mEq/L, her PaCO, is 30 mm Hg. Both 


are quite low but only the low HCO, would create an acidosis. 


(A low PaCO, would drive the pH up and cause an alkalosis.) 
Since her pH is low and the HCO, is low the primary process is a 
metabolic acidosis. 


Step 3: Narrow the Differential Diagnoses 
of Metabolic Acidosis by Calculating the 
Anion Gap 


The next step in the differential diagnosis is to calculate the anion 
gap. Her anion gap = 138 - (102 + 14) = 22. 


Table 4-7. Diagnostic hypotheses for Ms. S. 
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Clearly, Ms. S is suffering from an anion gap metabolic acidosis. 
This is alarming because metabolic acidosis in the face of infection 
suggests lactic acidosis due to severe sepsis. 


Step 4: Explore the Differential Diagnoses 
of the Primary Disorder 


The leading and must not miss hypothesis would clearly be lactic 
acidosis, especially given the patients hypotension. If confirmed, 
the cause of the lactic acidosis must be determined (which would 
most likely be sepsis for Ms. S) and then treated. Although unlikely, 
alternative causes of an anion gap metabolic acidosis (Table 4-1) 
that would be reasonable to consider include alcoholic ketoacidosis 
and toxin-related acidosis (including salicylates). The normal glu- 
cose and lack of history of diabetes rules out DKA, and the severity 
of acidosis is not consistent with starvation ketoacidosis. The nor- 
mal creatinine rules out uremic acidosis. The differential diagnosis 


for Ms. S is listed in Table 4-7. 


v 


The patient denies any history of alcohol use, moonshine or 
antifreeze ingestion, or unusual salicylate use. Further lab 
studies include WBC, 18,500 cells/mcL with 62% granu- 
locytes and 30% bands. Urinalysis reveals > 20 WBC/hpf. 


Ms. S’s history does not suggest toxic ingestions and her his- 
tory of fever, dysuria, and flank pain as well as leukocytosis and 
pyuria, clearly suggest urinary tract infection and pyelonephritis. 
Her teeth-chattering chills suggest bacteremia, which combined 
with her hypotension suggests sepsis. Sepsis can cause lactic acid 
production and thereby generate an anion gap metabolic acidosis. 


Is the clinical information sufficient to make a 
t diagnosis? If not, what other information do 


you need? 


Diagnostic Hypothesis 


Demographics, Risk Factors, Symptoms and Signs 


Important Tests 


Leading Hypothesis 


History of hemorrhage, dehydration, abdominal pain, 


tachycardia, hypotension, orthostatic hypotension 


Septic Fever 
Shaking chills 


Localized symptoms and signs of infection (eg, cough, dysuria, 
skin redness), hypotension, tachycardia, bounding pulses 


other calories 


Significant history of alcohol abuse and poor dietary intake of 


CBC with left shift 
Blood cultures 
Urinalysis 

Chest radiograph 


Urine ketones 
Lactate level 


Toxins History of alcoholism, “moonshine” or antifreeze ingestion, or Serum levels of salicylate, methanol, 
Methanol salicylate use ethylene glycol and serum osmolality’ 
Ethylene glycol 
Salicylate 


‘Consider toxic ingestion in patients with an increased osmolar gap > 10 mOsm/dL (see text). 


ABG, arterial blood gas; CAD, coronary artery disease; CBC, complete blood cell; ECG, electrocardiogram; HF, heart failure; JVD, jugular venous distention. 
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Leading Hypothesis: Lactic Acidosis 


Textbook Presentation 


The presentation of lactic acidosis depends on the underlying 
etiology. The most common causes are hypoxemia, septic shock, 
cardiogenic shock, or hypovolemic shock. Patients with shock usu- 
ally have hypotension and tachycardia and often have impaired 
mentation and decreased urinary output. Patients with septic shock 
typically have fever and tachypnea. While patients with cardiogenic 
or hemorrhagic shock often have cold extremities, patients with 
septic shock often have warm extremities and bounding pulses 
after fluid resuscitation. (Pulses are bounding due to a widened 
pulse pressure.) See Chapter 25 for a review of sepsis. 


Disease Highlights 


A. 


B. 


Most common cause of metabolic acidosis in hospitalized 
adults 


The most common causes of lactic acidosis are due to inade- 
quate tissue oxygenation. This results in anaerobic metabolism 
and the production of lactic acid. Therefore, the differential 
diagnosis can be remembered by tracing the pathway of 
oxygen all the way from the environment through the blood 
to the cells and mitochondria. Any disease that interferes with 
oxygen delivery can cause lactic acidosis (Table 4-8). 
1. Low oxygen carrying capacity 

a. Hypoxemia (from pulmonary or cardiac disease) 

b. Severe anemia 

c. Carbon monoxide poisoning (interferes with oxygen 

binding) 
d. Methemoglobinemia 


Table 4-8. Differential diagnosis of lactic acidosis. 


Pathophysiology of Disorder Examples 


Common Causes 


Lung disease (eg, COPD, pneumonia, 
pulmonary edema, pulmonary 
embolism) 


Shock (inadequate tissue 
perfusion; demand > supply 


Low oxygen saturation (SaO,,) 
(despite normal PaO,) 


Cardiogenic shock 
Hypovolemic shock 
Septic shock 


Carbon monoxide poisoning 
Methemoglobinemia 


Metformin-associated lactic 
acidosis? 


'Most commonly seen in fire victims, industrial exposures (ie, electroplating jewelry) and 
certain medications (amygdalin and sodium nitroprusside). 

See text. 

COPD, chronic obstructive pulmonary disease; HF, heart failure. 


C. 


2. Inadequate tissue perfusion; causes include 


a. Hypovolemic shock 
b. Cardiogenic shock 
c. Septic shock 


d. Regional obstruction to blood flow (eg, ischemic bowel 
or gangrene) 


3. Inadequate cellular utilization of oxygen (cyanide poisoning) 
4. Occasionally, lactic acidosis develops secondary to 


unusually high demand exceeding oxygen supply 
(eg, intense exercise, seizures). 
5. Less common causes include: 
a. Severe liver failure 
b. Malignancy 
c. Thiamine deficiency 


d. Certain medications (nucleoside reverse transcriptase 
inhibitors, linezolid, propofol, and beta-agonists.) 


6. Metformin may cause lactic acidosis. 


a. Risk factors include concomitant chronic kidney 
disease, liver disease, heart failure (HF), alcohol use, 
acute illness, and IV radiocontrast administration. 

b. Current recommendations suggest the following: 


(1) For patients with a glomerular filtration rate (GFR) 
of 30—45 mL/min: 


(a) Do not start metformin 
(b) Reduce dose by 50% in patients already 
tolerating metformin 
(2) For patients with a GFR < 30 mL/min, metformin 
should not be used. 


(3) Metformin should be held for 48 hours beginning 
at the time of administration of IV radiocontrast 
agents. 


Lactate elevation is associated with a substantially increased 
mortality in multiple clinical scenarios including sepsis, car- 
diogenic shock, trauma, pulmonary embolism, and burns. The 
mortality rate of patients with shock and lactic acidosis is 70% 
compared with 25-35% in patients with shock without lactic 
acidosis. 


Lactate levels can serve to risk stratify patients with suspected 
infection, even among those without apparent shock, presum- 
ably due to the identification of undetected hypoperfusion. The 
mortality in normotensive patients (systolic BP > 90 mm Hg) 
with suspected infection and a lactate level > 4.0 was 15% vs. 
2.5% in those with lactate levels < 4.0 mmol/L. 


Evidence-Based Diagnosis 


A. 


B. 
C. 


Serum lactate levels are the gold standard and more sensitive 
and specific than an increase in the anion gap. 


An elevated anion gap is 44—67% sensitive for lactic acidosis 


An elevated anion gap may suggest lactic acidosis, but a 
normal anion gap does not exclude lactic acidosis. 


The serum lactate level should be measured 
in critically ill patients in whom shock is 
suspected regardless of the anion gap. 


Treatment 


A. 


Treatment of lactic acidosis should target the underlying 
condition. 


B. Buffering agents such as NaHCO ~- do not improve hemody- 
namics or survival in patients with a pH of > 7.1. Although 
unproven, some experts recommend NaHCO, in patients 
with a pH <7.1. 


MAKING A DIAGNOSIS 


Have you crossed a diagnostic threshold for 

Vie the leading hypothesis, lactic acidosis? Do 
other tests need to be done to exclude the 
alternative diagnoses? 


n 


Serum lactate level of & mEq/L (nl 0.5-1.5 mEq/L) con- 
firms lactic acidosis. Blood cultures and urine cultures grew 
Escherichia coli. 


Step 5: Diagnose Primary Disorder 


The serum lactate confirms an anion gap metabolic acidosis due to 
lactic acidosis as the primary acid-base disorder. The clinical sce- 
nario and positive cultures strongly suggest that the diagnosis is 
lactic acidosis secondary to sepsis. Other tests are not necessary to 
confirm the diagnosis. 


Step 6: Check for Additional Disorders 


Step 6A: Check Anion Gap 
Already completed (see above). 
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Step 6B: Calculate Whether Compensation 
is Appropriate 


In a metabolic acidosis, the PaCO, is expected to fall by 1.2 mm Hg 
per 1 mEq/L fall in HCO, (see Table 4-4). The patient's HCO, 
is 14 mEq/L (10 mEq/L below normal). The PaCO, should fall 
by 1.2 x 10 = 12. Since normal PaCO, is approximately 40 mm Hg, 
we would expect the PaCO, to be approximately 28 mm Hg 
(40 - 12 = 28 mm Hg). The actual PaCO, is 30 mm Hg, quite 
close to the prediction. This suggests that respiratory compensa- 
tion is appropriate. 


Step 7: Reach Final Diagnosis 


In summary, Ms. S is suffering from a lactic acidosis with appropri- 
ate respiratory compensation. 


CASE RESOLUTION 


Ag. 


Ms. S was treated with broad-spectrum antibiotics and 
lV fluid resuscitation. After initial stabilization, hypotension 
recurred and urinary output dropped. She was transferred 
to the ICU. Four hours later her oxygenation deteriorated 
and a chest film revealed a diffuse infiltrate consistent 
with acute respiratory distress syndrome. She was intu- 
bated and given IV fluids, norepinephrine, antibiotics, 
and mechanical ventilation. Over the next 24 hours, her 
BP stabilized and her anion gap lactic acidosis resolved. 
Seventy-two hours later she was extubated. She eventu- 
ally made a full recovery. 


CHIEF COMPLAINT 


PATIENT Y 


r. R is a 55-year-old man with chronic obstructive pul- 
onary disease (COPD) with a chief complaint of dyspnea. 
He reports that symptoms began 5 days ago with a cough 
productive of green sputum. The cough worsened, and 
4 days ago he had a low-grade fever of 37.2°C. He noticed 
increasing shortness of breath 3 days ago. He reports that 
previously he was able to walk about 25 feet before becom- 
ing short of breath but now he is short of breath at rest. 
Last night his fever reached 38.8°C, and today his dyspnea 
intensified. He is unable to complete a sentence without 
pausing to take a breath. On physical exam, he appears older 
than his stated age. He is gaunt, sitting upright, breath- 
ing through pursed lips, and in obvious distress. Vital signs 
are temperature, 38.9°C; RR, 28 breaths per minute; BF, 
110/70 mm Hg; pulse, 110 bpm. His pulsus paradox is 
20 mm Hg. Lung exam reveals significant use of accessory 
muscles and markedly decreased breath sounds. Cardiac 
exam is notable only for diminished heart sounds. 


Your resident is concerned about the adequacy of Mr. R.’s venti- 
lation and suggests checking his pulse oximetry. You remind him 
that a pulse oximeter will not address the adequacy of the patient’s 
ventilation nor will it determine whether respiratory failure is pres- 
ent and suggest an ABG. 


Ye 


An ABG reveals a pH of 7.22, FaCO, of 70 mm Hg, and FaO,, 
of 55 mm Hg. 


Always check an ABG when the adequacy of a 
patient's ventilation is a concern. Patients with 
adequate oxygenation may still be in respira- 
tory failure. 


Clearly, Mr. R has several problems that are easily identified, 
including (1) fever, cough, and history of COPD; (2) respiratory 
distress; and (3) acidosis. All of these problems are obviously 
potentially life-threatening. Furthermore, a thorough evalua- 
tion of the acidosis may shed light on the status of the other 
problems. 
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At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Step 1: Determine Whether the Primary 
Disorder is an Acidosis or Alkalosis by 
Reviewing the pH 


The low pH confirms the primary disorder is an acidosis. 


Step 2: Determine Whether the Primary Acidosis 
or Alkalosis is Metabolic or Respiratory by 
Reviewing the HCO, and PaCO, 


a 


FaCO, of 70 mm Hg; Na*, 138 mEq/L; K*, 5.1 mEg/L; HCO,,, 
27 mEq/L; Cr, 102 mEq/L; BUN, 30 mg/dL; creatinine, 
1.2 mg/dL. 


a 


The FaCO, and HCO,- are both elevated. An elevated FaCO, 
would lower pH and cause an acidemia (whereas an elevated 
HCO,- would cause alkalemia). Since the patient is acidemic, 
the primary process is a respiratory acidosis. 


Step 3: Narrow the Differential Diagnoses 
of Metabolic Acidosis by Calculating the 
Anion Gap 


This step is not relevant to this patient with a HCO, of 27 mEq/L 
arguing against a metabolic acidosis. (This is supported by the nor- 
mal anion gap.) 


Step 4: Explore the Differential Diagnoses of 
the Primary Disorder 


Respiratory acidosis may be caused by pulmonary diseases and a 
variety of neuromuscular diseases (see Table 4-1). His prior history 
of COPD and acute pulmonary complaints of cough and fever 
clearly suggest that his respiratory acidosis is due to a pulmonary 
process. Specifically, Mr. R’s history of very poor exercise tolerance 
at baseline suggests severe COPD. Such severe COPD could result 
in chronic carbon dioxide retention and chronic respiratory acidosis. 
Alternatively, a “must not miss” possibility is that his acute respira- 
tory infection has precipitated acute respiratory failure (and acute 
respiratory acidosis). This is suggested by his worsening symptoms, 
respiratory distress, upright posture, pursed lip breathing, pulsus 
paradox, and decreased breath sounds. Jt is critical to distinguish 
acute respiratory acidosis from chronic respiratory acidosis because the 
former is more likely to progress rapidly to complete respiratory 
failure and respiratory arrest. Therefore, acute respiratory acidosis 
is both the leading hypothesis and the “must not miss” diagnosis. 
Table 4-9 ranks the differential diagnosis considering the available 


demographic information, risk factors, symptoms and signs. 


Table 4-9. Diagnostic hypotheses for Mr. R. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypothesis and Signs Important Tests 
Leading Hypothesis 
Acute respiratory Severe underlying Decreased pH 


acidosis (from lung disease Elevated PCO, 


pulmonary Worsening symptoms Near normal HCO, 
disease [eg, COPD, Respiratory distress 
pneumonia]) Pulsus paradox 


Decreased breath 
sounds 

Prior history of 
intubation or ICU 
admission 


Chronic respiratory Severe underlying Decreased pH 

acidosis (from lung lung disease Elevated PaCO, 

disease [eg, COPD]) Decreased breath Elevated HCO, 
sounds 


COPD, chronic obstructive pulmonary disease. 


Patients with a history of asthma or COPD 
should be asked about a prior history of intu- 
bation or ICU admission. Such patients are at 
greater risk for respiratory failure. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Respiratory Acidosis 


Textbook Presentation 


The presentation of respiratory acidosis depends primarily on the 
underlying cause. The most common causes are severe underly- 
ing lung disease (eg, COPD, pneumonia, or pulmonary edema) 
and such patients are in respiratory distress. Respiratory acidosis 
may also present as altered mental status in patients with advanced 
respiratory failure and in those in whom the respiratory failure is 
due to CNS disorders (ie, intoxication.) 


Disease Highlights 


A. Insufficient ventilation results in increasing levels of PaCO.,,. 
This in turn lowers arterial pH. Renal compensation occurs 
over several days, with increased renal HCO, regeneration. 


B. Ventilation is assessed by measuring the arterial PaCO, and 
pH. Significant hypoventilation and acidosis may occur 
without significant hypoxia. 


C. Etiology: Although most commonly due to lung disease, 
respiratory acidosis may result from any disease affecting 
ventilation—from the brain to the alveoli (eg, narcotic 
overdose is an unfortunately common cause of respiratory 
failure and death. See differential diagnosis of acid-base 
disorders in Table 4-1.) 


D. Manifestations are due to the primary disorder and the effects 
of hypercarbia on the CNS. 


1. Patients are typically quite dyspneic, in distress, sitting 
upright, leaning forward, and anxious. The cardiac and 
pulmonary findings depend on the underlying etiology. 


2. CNS manifestations 


a. Severity depends on acuity. Patients with chronic 
hypercapnia have markedly fewer CNS effects than 
patients with acute hypercapnia. 

b. Anxiety, irritability, confusion, and lethargy may be seen. 

c. Headache may be prominent in the morning due to 
the worsening hypoventilation that occurs with sleep 
causing vasodilatation and increasing intracranial 
pressure. 

d. Stupor and coma may occur when the PaCO, is 
> 70-100 mm Hg. 

e. Tremor, asterixis, slurred speech, and papilledema may 
be seen. 


Evidence-Based Diagnosis 


A. Since respiratory failure can be an indication for emergent 
mechanical ventilatory support, clinicians should have a low 
threshold for checking an ABG to obtain the PaCO,. This 
includes patients with respiratory distress, mental status 
changes, and hypersomnolence. 


B. Respiratory failure is typically characterized by PaCO, 
> 45 mm Hg, causing a respiratory acidosis. 


C. However, occasionally, a normal PaCO, also suggests 
respiratory failure. 
1. For example, during asthma attacks, patients typically 
hyperventilate and present with a PaCO, below normal. 
A normal PaCO, in such a patient may reflect respiratory 
fatigue and herald the development of frank respiratory 
failure. 


2. Patients with primary metabolic acidoses typically 
hyperventilate to compensate, lowering the PaCO, below 
normal. 


a. A PaCO, of > 40 mm Hg is inappropriate in such cases 
and suggests respiratory failure. 

b. Inability to compensate (hyperventilate) during a 
metabolic acidosis is associated with an increased risk of 
requiring mechanical ventilation. 


D. Pulsus paradox is an objective marker of severe respiratory 
distress. 
1. Defined as > 10 mm Hg drop in systolic BP during 
inspiration 
2. May be seen in patients using unusually strong inspiratory 
effort due to asthma, COPD, or other respiratory diseases 


3. The fall in systolic BP during inspiration is caused by 
an exaggerated inspiratory effort, which increases the 
negative inspiratory intrathoracic pressure and augments 
venous return. This results in excessive RV filling causing 
the interventricular septum to bulge into the LV, limiting 
LV filling, LV cardiac output, and systolic BP. 


4, When elevated in patients with asthma, it is highly specific 
for a severe attack but has poor sensitivity (Table 4-10). 


Treatment 


A. Identify and treat underlying disease process (ie, bronchodila- 
tors for asthma, naloxone for narcotic overdose). 


B. Supplemental oxygen should be given as necessary to prevent 
hypoxemia. 
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Table 4-10. Pulsus paradox in severe asthma. 


Sensitivity% Specificity% LR+ LR- 


Pulsus > 10 mm Hg 53-68 69-92 2.7 0.5 
Pulsus > 20 mm Hg 19-39 92-100 8.2 0.8 
Pulsus > 25 mm Hg 16 99 22.6 0.8 


Supplemental oxygen occasionally worsens 

hypercapnia in patients with severe COPD, 
asthma, or sleep apnea but should never be 
withheld from hypoxic patients. 


C. Mechanical ventilation with either intubation or biphasic 
positive airway pressure (BiPAP) is lifesaving in many patients. 
1. Institution of mechanical ventilation is considered when 
pH < 7.1-7.25 or PaCO, > 80-90 mm Hg or when 
indicated by patient symptoms. 


2. In general, patients with chronic hypoventilation tolerate 
hypercapnia better than patients with acute hypercapnia. 


D. Avoid hypokalemia and dehydration that may worsen meta- 
bolic alkalosis, raise the serum pH, and inadvertently further 
suppress ventilation. 


Step 5: Diagnose Primary Disorder 


The patients clinical picture and ABG clearly suggest the pri- 
mary disorder is a respiratory acidosis. However, to diagnose the 
primary disorder, it is critical to distinguish whether this is an 
acute or chronic respiratory acidosis. Acute respiratory acidosis can 
be distinguished from chronic respiratory acidosis by evaluating 
the degree of metabolic compensation (provided there are no other 
acidoses also effecting HCO,). Chronic respiratory acidoses are 
associated with more complete compensation (and higher HCO, 
levels), than acute respiratory acidoses (because metabolic compen- 
sation takes time). Table 4-4 shows the formulas that can be used 
to calculate the HCO, levels. In acute respiratory acidosis, the 
HCO, increases by only 1 mEq/L for every 10 mm Hg increase 
in PaCO, whereas in chronic respiratory acidosis, the HCO, 
increases by 4 mEq/L for every 10 mm Hg increase in PaCO,,. Tn 
Mr. R’s case, the PaCO, is 70 mm Hg, up by 30 mm Hg (from a 
normal of 40 mm Hg), so if this were an acute respiratory acidosis, 
the HCO, level would be expected to increase by only 3 mEq/L 
(from a normal of 24 mEq/L to 27 mEq/L). If, on the other hand, 
this is a chronic respiratory acidosis, an increase of 4 mEq/L of 
HCO, per 10 mm Hg increase in PaCO, would be expected. For 
a 30 mm Hg increase in PaCO,, the predicted i increase in HCO, 
would be 3 x 4 = 12 mEq/L increasing the serum HCO, to 36 
(24 + 12 mEq/L). Since Mr. R.’s HCO, is 27 mEq/L, an increase 
of only 3 mEq/L from a normal baseline of 24 mEq/L, the primary 
disorder is an acute respiratory acidosis, an alarming diagnosis. 


Step 6: Check for Additional Disorders 


Step 6A: Calculate Anion Gap (Even in Patients 
Without Acidosis) to Uncover Unexpected 
Anion Gap Metabolic Acidosis 


Another “must not miss” diagnosis for Mr. R would be sepsis. 
His symptoms of fever and cough suggest the possibility of 
pneumonia, which can be complicated by sepsis resulting in an 
anion gap metabolic lactic acidosis. Although his elevated HCO,” 
does not immediately suggest a metabolic acidosis from sepsis, 
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the HCO, may not be low if there is also a superimposed met- 
abolic alkalosis generating HCO,. These hidden acidoses can 
be discovered by evaluating the anion gap (which is usually ele- 
vated in patients with lactic acidosis) or by measuring the serum 
lactate level. 


VW 


The anion gap = 138 - (102 + 27) = 9, and the serum 
lactate level is 0.5 mEq/L (nl 0.5-1.5 mEq/L). 


Mr. R has a normal anion gap and normal lactate level, ruling 
out a coexistent hidden anion gap metabolic acidosis from sepsis. 


7 


Mr. Rs other laboratory results include a WBC, 16,500/mcL 
with 62% granulocytes and 10% bands. Chest radio- 
graph reveals hyperinflated lung fields and a left lower lobe 
infiltrate. 


Step 7: Reach Final Diagnosis 


As noted above, the minimal metabolic compensation suggests that 
Mr. R is suffering from an acute respiratory acidosis with meta- 
bolic compensation. There is no evidence of a hidden anion gap 
acidosis. Therefore, Mr. R has an acute respiratory acidosis caused 
by pneumonia and COPD. He is at significant risk for complete 
respiratory failure and he is transferred to the ICU. 


It is vital to distinguish acute from chronic 
respiratory acidoses. 


CASE RESOLUTION 


W 


In the ICU, Mr. R is placed on ventilatory support with 
BiPAP and antibiotics. Over the next 5 days, his pneumonia 
improves. On day 8, BiFAP is discontinued and he is sent to 
the medical floors. 


REVIEW OF OTHER IMPORTANT DISEASES 
Renal Tubular Acidosis (RTA) 


Textbook Presentation 


Although there are a variety of RTAs, the most common type in 
adults is type IV RTA, caused most commonly by long-standing 
diabetes. Laboratory abnormalities include mild kidney dis- 
ease, a mild nonanion gap acidosis (HCO, =~ 17 mEq/L) and 
hyperkalemia. Only the highlights of type IV RTA will be 


reviewed here. 


Disease Highlights 
A. Patients with type IV RTA have hypoaldosteronism. 


B. Hypoaldosteronism decreases potassium and H* excretion, 
resulting in hyperkalemia and acidosis. 


C. The hyperkalemia also interferes with ammonia production 
(the major renal buffer) and further impairs acid secretion. 
The inability to excrete the daily acid load causes a nonanion 
gap acidosis. 

D. In patients with diabetes mellitus, type IV RTA is also 
associated with low renin levels. 

E. Etiologies of type IV RTA are numerous. 

1. Diabetes with mild kidney disease is the most common. 
2. Other causes include 
a. Drugs 
(1) Nonsteroidal anti-inflammatory drugs 
(2) Angiotensin-converting enzyme inhibitors 
(3) Angiotensin receptor blockers 
(4) Potassium-sparing diuretics 
(5) ‘Trimethoprim 
(6) Heparin 
(7) Cyclosporine 
b. Addison disease 
c. Systemic lupus erythematosus 
d. AIDS nephropathy 
e. Chronic interstitial kidney disease 


Treatment 


Dietary potassium restriction, loop diuretics, and fludrocortisone 
are useful. 


Metabolic Alkalosis 


Textbook Presentation 


The most common clinical situations that give rise to a metabolic 
alkalosis are recurrent vomiting or diuretic treatment. The met- 
abolic alkalosis per se is usually asymptomatic. Muscle cramping 
due to coexistent hypokalemia may be seen. 


Disease Highlights 


A. Metabolic alkalosis develops only when there is both a source 
of additional HCO, and a renal stimulus that limits its 
excretion. 

1. Increased HCO, production develops when H* is lost 
from the gastrointestinal tract (eg, due to vomiting) 
or (2) lost from the genitourinary tract (eg, due to 
hyperaldosteronism) or (3) during administration of 
HCO ~. Volume contraction around a constant amount 
of HCO, also serves to increase the HCO,. 


2. Decreased HCO, excretion is most commonly caused by 
decreased renal perfusion. This occurs when the effective 
circulating volume is reduced. 


a. Examples include dehydration or other pathologic 
states associated with decreased renal perfusion 
(ie, HE, nephrotic syndrome). 
b. The mechanisms that interfere with HCO, 
excretion are complex but include enhanced 
renal HCO, reabsorption and decreased renal 
HCO, secretion. 
(1) Decreased effective circulating volume promotes 
avid Na* absorption in the proximal tubule, which 
in turn facilitates HCO, reclamation (Figure 4-3). 


(2) Decreased effective circulating volume and 
Cldepletion also decrease HCO, secretion by the 


Blood PCT 


Renal tubule 
HCO3 


Figure 4-3. Reabsorption of HCO, in hypovolemia. Hypovolemia 
increases reabsorption of sodium in exchange for hydrogen 

ion at the proximal convoluted tubule (PCT). The hydrogen ion 
reacts with HCO, eventually forming CO, which crosses the 

cell membrane. HCO, is then regenerated and delivered to the 
bloodstream. 


collecting cells, which compounds the metabolic 
alkalosis. This develops because HCO, secretion 
occurs in exchange with Cl reabsorption in the 
distal tubules (Figure 4-4). This requires Cl delivery 
to the collecting tubules, which decreases both 

due to enhanced proximal CI- reabsorption and 
gastrointestinal or diuretic-induced Cl losses. 


(3) Decreased effective circulating volume results in 
secondary hyperaldosteronism, which activates H* 
secretion by the collecting tubule cells increasing 
HCO, production which is reabsorbed into the 
blood. 


(4) Low tubular Cl- also draws chloride into the 
tubular cells (from the plasma) and promotes 
HCO, reabsorption. 


(5) Hypokalemia is an important mechanism that 
promotes HCO, reabsorption. In the collecting 
tubule, it stimulates potassium reabsorption in 
exchange for H* secretion. HCO, is produced 
and reabsorbed into the blood. 


Blood Renal tubule 


Collecting 
tubule cell 


HCO3 


Figure 4-4. Chloride depletion interferes with HCO, secretion. 
Distal HCO, secretion is facilitated by CI- delivery. Hypovolemia 
increases proximal NaCl reabsorption, limiting distal chloride 
delivery, in turn interfering with HCO, secretion. 


ACID-BASE ABNORMALITIES / 71 


B. Pathologic states associated with metabolic alkalosis 
(Table 4-1) 
1. Vomiting or nasogastric drainage. Pathophysiology: 

a. Gastric acid production (and secretion) is matched 
by HCO, production. The H* ion enters the gastric 
lumen, whereas the HCO, enters the bloodstream. 

b. Dehydration decreases renal HCO, excretion 
(see above). 

2. Dehydration or other causes of reduced GFR 
(ie, HE, nephrotic syndrome) 
. Diuretics 


A W 


. Hypokalemia 
5. Hyperaldosteronism 
a. Adrenal adenoma 
b. Licorice ingestion or chewing tobacco (Normally, a renal 
enzyme converts cortisol to cortisone in order to prevent 
cortisol from exerting a significant mineralocorticoid 
effect. Licorice contains the steroid glycyrrhetinic acid, 
which blocks this enzyme resulting in a heightened 
mineralocorticoid effect from endogenous cortisol.) 
6. Bartter or Gitelman syndromes 


7. Respiratory acidosis also promotes a compensatory 
metabolic alkalosis. Occasionally, rapid resolution of 
the respiratory failure will correct the hypercapnia, 
resulting in a transient inappropriate metabolic alkalosis 
(posthypercapnic metabolic alkalosis). 


8. Milk-alkali syndrome 


Treatment 


A. Volume resuscitation with NaCl in patients with true volume 
depletion usually results in resolution. 


B. Replete potassium deficiency. 


C. Carbonic anhydrase inhibitors and low bicarbonate dialysis 
can be used in severe cases, particularly in patients with HF 
(and ineffective circulating volume) who cannot tolerate 


NaCl. 


Respiratory Alkalosis 


Textbook Presentation 

The presentation of respiratory alkalosis depends on the underly- 
ing disorder. Most causes are associated with tachypnea, which can 
be dramatic or subtle. 

Disease Highlights 

A. Hyperventilation induces hypocapnia causing respiratory 


alkalosis. 


B. The most common causes are pulmonary diseases, cirrhosis, 
fever, pain, or anxiety (Table 4-1). 


C. Hypocapnia acutely reduces CNS blood flow. 


D. Symptoms include paresthesias (particularly perioral), vertigo, 
dizziness, anxiety, hallucinations, myalgias, and symptoms 
reflective of the underlying disorder. 


E. Adverse effects include hypokalemia, hypocalcemia, lung 
injury, seizures, angina, and arrhythmias. 


Treatment 
Therapy is directed at the underlying disorder. 
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Mixed Disorders and the “Delta-Delta Gap” 


A. Occasionally, 2 distinct metabolic processes will be present 
in the same patient (eg, 2 distinct acidoses, 1 anion gap 
and 1 nonanion gap). Alternatively, a patient may have 
both a metabolic alkalosis and metabolic acidosis (eg, 
metabolic alkalosis develops in a patient with vomiting and 
dehydration; if these symptoms are prolonged sufficiently, 
severe dehydration, hypovolemic shock, and lactic acidosis 
also develop). 


5 


These multiple metabolic processes can be difficult to tease 
out. 


N 


One approach to this problem is to evaluate the delta-delta 
gap. Here the relative rise in the anion gap over and above 
the normal anion gap, (AAG, the first delta) is compared 
with the absolute fall in HCO, (AHCO,, the second 
delta’). 


1. In simple anion gap acidoses, the deltas are similar 
(as patients create extra anions (ie, ketones) increasing 
the anion gap, the serum HCO, is neutralized in equal 
proportions). 


y” 


On the other hand, in a patient with both an anion gap 
and nonanion gap acidoses, the fall in HCO, will be 
greater than the rise in the anion gap. 


» 


In patients with an anion gap acidosis and a metabolic 
alkalosis, the fall in HCO, will be antagonized by the 
concomitant metabolic alkalosis whereas the anions will 
still accumulate. Therefore, the fall in HCO, is less than 
the increase in the anion gap. 


D. While occasionally useful, there are several limitations to 
applying the delta-delta gap. 
1. The normal anion gap varies from institution to institution 
and with the patient's serum albumin. 


2. Even in simple anion gap acidosis, bone buffering of acid 
and renal excretion of anions complicate the delta-delta gap 
and make it difficult to interpret. 


E. In simple anion gap acidosis (without concomitant metabolic 
alkalosis or nonanion gap acidosis) the typical AAG/AHCO,- 
is 1.6:1 in lactic acidosis and 1:1 in ketoacidosis. 


? AAG = Patients anion gap — normal anion gap; AHCO, = 24 — patients’ 
HCO, i 
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| have patients with AlDS-related complaints. 


| have a healthy patient without HIV risk factors who 
asks about HIV screening. How do | diagnose or exclude 
HIV infection? 


Jean Luc Benoit, MD 


CHIEF COMPLAINT 


PATIENT W 


Mr. A asks his new primary care clinician whether he should 
get an HIV test. He states that he has “absolutely no risk 
factors for HIV” and is a very healthy 21-year-old black 
man in a monogamous relationship with his girlfriend for 
2 years. The girlfriend was tested for HIV 6 months ago 
when a Board of Health nurse notified her that she might 
have been exposed to HIV, and retested 3 months ago. Both 
HIV tests were negative, effectively ruling out HIV infection. 


Mr. A first became sexually active at age 15. Over the 
last 6 years, he has had 4 female partners, with a bit of 
overlap between the relationships (he had 2 simultane- 
ous partners for about 1 year). He has never had sex with 
a male. He uses condoms “pretty consistently.’ He had 
Chlamydia trachomatis urethritis 3 years ago, but no other 
sexually transmitted infections. He has never used injecting 
drugs, although he smokes marijuana once or twice a week. 
He stopped drinking excessively when he met his current 
girlfriend. He does not recall an episode of mononucleosis- 
like illness with fever and lymph node enlargement. His past 
medical history, review of systems, and physical exam are 
otherwise unremarkable. 


y 


Leading Hypothesis: Undetected HIV infection 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 
you need? 


Textbook Presentation 


Chronic HIV infection may present in a myriad of ways. Many 
patients are entirely asymptomatic in spite of long-standing HIV 
infection and advanced immune deficiency as demonstrated by an 
absolute CD4 T lymphocyte (CD4TL) count below 200 cells/mcL 
(immunologic AIDS). Some patients may have symptoms that are 
often seen with HIV but are nonspecific, such as chronic diarrhea, 
seborrheic dermatitis, multiple molluscum contagiosum, poorly 
responsive psoriasis, and prurigo nodularis. Other patients have 
conditions that are strongly associated with HIV infection but are 
also encountered in non—HIV-infected persons, such as tuberculosis 
(TB), idiopathic thrombocytopenic purpura, nephropathy, nonis- 
chemic cardiomyopathy, herpes zoster (shingles), and non-Hodgkin 
lymphoma. Unfortunately, patients may be found to have HIV 


73 


only when they are admitted to the hospital with a life-threatening 
AIDS-defining condition, such as Pneumocystis jirovecii pneumonia 
(PJP), Cryptococcus neoformans meningitis, central nervous system 
(CNS) toxoplasmosis, or primary CNS lymphoma (PCL). 


Disease Highlights 


A. Epidemiology of HIV in the United States 


1. Prevalence: At the end of 2016, the Centers for 
Disease Control and Prevention (CDC) estimated that 
1,130,000 persons were living with HIV infection in 
the United States of whom 973,846 persons had been 
diagnosed (an 11% increase over 2011). 


. Incidence: In 2016, there were 39,782 new HIV diagnoses, 
a 5% decrease from 2011. 


. The prevalence of HIV continues to increase in spite of 
the decreasing incidence because HIV-infected people live 
longer than in the past. 


. The sex ratio of new HIV infections is about 4 males to 
1 female. 


. Men who have sex with men (MSMs) are 
disproportionately infected: male-to-male sexual contact 
accounts for 67% of new infections, heterosexual contact 
24%, and injection drug use (IDU) 6%. About 3% of new 
infections are associated with both male-to-male sexual 
contact and IDU. 


. Racial and ethnic disparities are significant: blacks account 
for 44% of new infections; whites, 26%; Hispanics, 25%; 
and Asians, 2%. 


. Regional differences are also significant: the rates of new 
HIV diagnoses per 100,000 population are 16.8 in the 
South, 11.2 in the Northeast, 10.2 in the West, and 7.5 in 
the Midwest. 


. Transmission 


Common modes of transmission include male-to-male 

sexual transmission, heterosexual transmission, and drug 

paraphernalia sharing among IDUs. Mother-to-child 

transmission during pregnancy, perinatally, or through 

breastfeeding has become uncommon in the United 

States (but remains common in Africa). 

. The higher the viral load, the greater the risk of 

transmission. 

(1) The viral load is high in both acute HIV infection 
and advanced AIDS. 


(2) Coinfections, such as TB or syphilis, increase the 
viral load. 


a. 
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(3) Effective antiretroviral therapy (ART) results 
in a very low viral load, decreasing the risk of 
transmission by at least 95%. 
c. Sexual practices and sexually transmitted infections 
(1) The highest risk of sexual transmission is among 


men with unprotected receptive anal intercourse 
and individuals with multiple sexual partners. 


(2) The presence of genital inflammation or breakdown 
of genital mucosa increases the risk of transmission. 
Receptive anal intercourse is frequently associated 
with trauma as well as an increased risk of sexually 
transmitted infections. 


(3) Sexually transmitted infections, whether they cause 
genital ulceration or not, significantly increase the 
risk of either transmitting or acquiring HIV. 


(4) The risk is greater for persons with simultaneous 
rather than consecutive partners. 


(5) During heterosexual intercourse, man-to-woman 
transmission is significantly more likely than 
woman-to-man transmission. 


(6) Circumcised males are 65% less likely to acquire HIV 
through heterosexual intercourse, but circumcision 
does not reduce male-to-male sexual transmission. 


(7) The consistent use of barrier methods (either male 
or female condoms) is about 95% effective in 
preventing HIV sexual transmission, but adherence 
is poor in most high-risk situations. 


d. Transmission through blood transfusion has been 
nearly eliminated by blood product screening. The risk 
associated with blood transfusion in the United States is 
estimated at < 1 in 1,800,000 units. 

e. Mother-to-child-transmission is common without ART 
prophylaxis. Effective therapy markedly reduces this risk 
(see below). 


B. HIV and its target, the CD4TL 


1. 


The main target cell of HIV is the CD4TL. The HIV 
surface protein GP 120 binds first to the main HIV 
receptor, the CD4 receptor. Second, the surface protein 
binds to an HIV chemokine co-receptor, either CCR5 or 
CXCR4. HIV also infects secondary target cells that carry 
these receptors, such as macrophages, dendritic cells, and 
stem cells. 


. HIV replicates mostly in activated CD4TL: 99% of 


HIV detected in the blood comes from recently infected, 
activated CD4TL. 


. In acute HIV infection, there is a very rapid decrease in the 


number of CD4TL in the gut-associated lymphoid tissues 
but only a moderate and partially reversible decrease in the 
blood CD4TL. 


. In chronic HIV infection, the absolute CD4TL count 


decreases slowly in the blood. About 2 billion CD4TL are 
destroyed and replaced every day. Both HIV-infected and 
noninfected CD4TL (innocent bystanders) are destroyed. 


. In most infected individuals, the high rate of CD4TL death 


results in a progressive fall in the blood CD4TL. 


. When the absolute CD4TL count falls below 200 cells/mcL, 


immunologic AIDS is diagnosed. 


a. The patient is susceptible to virulent pathogens, 
opportunistic infections (Ols), and AIDS-defining 
malignancies. The lower the CD4TL count, the greater the 
risk of any OI and the greater the spectrum of Ols seen. 


b. Some patients acquire an OI (such as TB) or AIDS- 
defining malignancy (such as lymphoma) at a CD4TL 
higher than 200 cells/mcL; in these cases clinical AIDS 
is diagnosed. 


7. About 5% of patients have stable CD4TL over many years 


(“long-term nonprogrtessors”). Rarely, the viral load is also 
undetectable (“elite controllers”). 


8. Accelerated evolution of HIV and quasi-species 


a. HIV evolves rapidly due to both a high rate of mutations 
introduced by an error-prone reverse transcriptase 
and a very high replication rate (10 billion new HIV 
virions per day). This allows for the rapid development 
of genetic variants (quasi-species), which may escape 
immune responses and become resistant to a number of 
antiretroviral agents. 

b. Effective ART requires complete suppression of viral 
replication to prevent new cell infections and the 
production of mutations associated with drug resistance. 


C. Staging 
1. Stages of HIV infection include viral transmission, primary 


infection, seroconversion, clinically latent period, early 

symptomatic HIV infection, and AIDS. 

a. Primary HIV infection 

(1) Most patients with primary HIV infection 

are symptomatic: many have nonspecific 
symptoms like fever, diarrhea, arthralgia, 
headache, or flu-like symptoms. Some present 
with a striking mononucleosis syndrome that 
includes fever, sore throat, rash, oral aphthous 
ulcers, and lymphadenopathy. Occasionally, 
they have neurologic complications, such as 
aseptic meningitis, acute encephalopathy, or 
Guillain-Barré syndrome. 


Acute HIV infection should be considered 
in patients with mononucleosis syndromes 


when tests are negative for Epstein-Barr virus 
(negative EBV viral capsid IgM) and cytomeg- 
alovirus (negative CMV IgM). Diagnosis of 
acute HIV requires a high index of suspicion. 


(2) In primary HIV infection, the HIV viral load 
is almost always > 10,000/mcL and usually 
> 100,000/mcL. Therefore, a low-positive viral 
load in this context should be repeated to rule 
out a false-positive test. 


b. Seroconversion 
(1) Seroconversion rapidly causes a fall in HIV viral 
load (due to both humoral and cellular immune 

responses). 


(2) After about 6 months, the viral load is set at a level 
that remains relatively stable in any specific patient 
(the viral load “set point”) but varies from patient to 
patient. 

(3) In the absence of ART, the set point predicts the 
rate of disease progression (higher viral loads are 
associated with more rapid declines in CD4TL 
counts). 


c. Clinically latent period 
(1) Following primary infection, viral replication 
continues primarily within activated CD4TL, with 
progressive destruction of the CD4TL pool. 


(2) Persistent generalized lymphadenopathy is often seen. 


(3) Progression to an AIDS-defining illness is more 
common in patients with higher viral loads and 
lower CD4TL counts. 


(4) Progressive depletion of CD4TL renders patients 
increasingly susceptible to Ols and malignancies: 
AIDS is predominantly a T-cell immunodeficiency. 
However, multiple other immune responses are 
abnormal: for example, HIV-infected patients often 
have polyclonal hypergammaglobulinemia and fail 
to mount antibody responses to either Streptococcus 
pneumoniae infection or the administration of the 
23-valent pneumococcal polysaccharide vaccine. 


d. Early symptomatic HIV infection: At relatively high 
CD4TL counts (200-350 cells/mcL) HIV infection is 
associated with an increased risk of infections by virulent 
pathogens, especially pneumococcal pneumonia and TB. 

e. AIDS 
(1) Advanced HIV disease is accompanied by 

severe CD4TL depletion (below 200 cells/mcL) 
and infection with less virulent, opportunistic 
pathogens. 


(2) Specific opportunistic pathogens are mostly 
encountered when the CD4TL count falls below a 
critical level. 


(a) CD4TL count < 200 cells/mcL: PJP, oral 
candidiasis 

(b) CD4TL count < 100 cells/mcL: 
Toxoplasma gondii brain abscesses, Candida 
esophagitis, C neoformans meningitis, 
disseminated histoplasmosis, and meningeal 
coccidioidomycosis 

(c) CD4TL count < 50 cells/mcL: Cytomegalovirus 
(CMY) retinitis and Mycobacterium aviuml 
intracellulare (MAT); the latter is also called 
disseminated M avium complex (MAC) 

(3) AIDS diagnostic criteria 


(a) CD4TL count < 200 cells/mcL (immunologic 

AIDS) 

(b) AIDS indicator conditions (clinical AIDS): 

(i) AIDS-defining malignancies: PCL, non- 
Hodgkin lymphoma, Kaposi sarcoma, and 
invasive cervical cancer 

(ii) Ols: PJP, TB, disseminated MAC, recurrent 
bacterial pneumonia, esophageal candidiasis, 
ctyptococcosis, progressive multifocal 
leukoencephalopathy (PML), toxoplasmosis, 
and cryptosporidiosis 

(iii) Other AIDS indicator conditions: HIV- 
associated dementia and AIDS wasting 
syndrome (“slim disease”) 
(c) Advanced HIV infection is defined as CD4TL 
count < 50 cells/mcL. 


Evidence-Based Diagnosis 


Similar to any other diagnosis, the positive predictive value is 
determined by 3 features: the pretest probability of disease, the 
sensitivity of the test, and the specificity of the test. Each feature 
must be carefully evaluated to interpret HIV results properly. 
A. Estimating pretest probability of HIV infection 
1. Risk factors include MSM, IDU, and multiple sexual partners. 
2. The prevalence of HIV varies from 0.3% in the general US 
population to > 50% in very high-risk groups. 
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B. Diagnosis of HIV: the 3-step HIV screening sequence 


1. The diagnosis of HIV infection utilizes antibodies to HIV 
and tests for HIV RNA and HIV p24 antigen. 


a. HIV RNA and p24 antigen are present prior to HIV 
antibodies and allow for the diagnosis of early HIV 
infection prior to the presence of HIV antibodies 
(Figure 5-1). 

b. The CDC has recently recommended a 3-step HIV 
screening sequence to improve the sensitivity of early 
HIV diagnosis without increasing the rate of false- 
positive diagnosis (Figure 5-2). 

(1) The first step is the fourth-generation HIV-1/2 
antigen/antibody combination immunoassay: it 
detects both HIV 1/2 antibody (Ab) and HIV-1 
p 24 antigen (Ag). Adding the p24 Ag to this test 
allows for recognition of early HIV infection before 
Ab is detectable. 


(2) When the first step is positive, the second step of 
the sequence is the HIV-1/HIV-2 Ab differentiation 
immunoassay. This confirmatory test detects and 
differentiates Ab to HIV-1 and to HIV-2. The 
result is reported as HIV-1 Ab detected, HIV-2 Ab 
detected, non-differentiated HIV Ab detected, or 
no Ab detected. 


(3) When the result of the second step does not confirm 
HIV (HIV-1 Ab is negative or indeterminate and 
HIV-2 Ab is negative), a third step is required, 
which is an HIV-1 nucleic acid test, usually the 
HIV-1 quantitative RNA viral load. A positive 
HIV-1 RNA viral load confirms HIV-1 infection. 

A negative HIV-1 RNA viral load rules out HIV 
infection. 


(4) In summary, HIV-1 infection is only confirmed 
when 2 steps of the HIV screening sequence are 
positive. 


2. Specificity and sensitivity of the 3-step HIV sequence 


a. When both the first and either the second or the 
third tests are positive, the sensitivity > 99% and the 
specificity of the 2-step test is about 99.6%. 

b. Very recent HIV infection prior to the appearance of 
p24 Ag will be negative on the HIV screening sequence. 
Because p24 Ag appears around 14 days after infection, 
only few primary cases of HIV are missed. Still, these 
patients may have poor outcomes and cause further 
HIV infections. 


Prevention and Treatment 


A. Prevention 
1. As noted above, male and female condoms are about 
95% effective in preventing HIV sexual transmission, but 
adherence is poor in many high-risk situations. 


2. Blood product screening has virtually eliminated transfusion- 
associated HIV transmission in the United States. 


3. Effective ART results in a very low viral load, decreasing 
the risk of transmission by about 95%. The “treatment as 
prevention” strategy aims to identify HIV infection early 
and start effective therapy, reducing the spread of HIV. 

4, Preexposure prophylaxis (PreP) 

a. A highly effective strategy of treating a seronegative 
person with a daily combination tablet that includes 
2 antiretroviral drugs, tenofovir disoproxyl fumarate 
and emtricitabine to prevent HIV infection. 
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Figure 5-1. Sequence of appearance of laboratory markers for HIV-1 infection. Approximately 10 days after infection, 
HIV-1 RNA becomes detectable by nucleic acid tests (NAT) in plasma and quantities increase to very high levels. Next, 
HIV-1 p24 antigen is expressed and quantities rise to levels that can be detected by fourth-generation immunoassays 
within 4-10 days after the initial detection of HIV-1 RNA. IgG become reactive 18-38 days or more after the initial 
detection of viral RNA. (Reproduced with permission from Centers for Disease Control and Prevention. Quick Reference 
Guide-Laboratory testing for the diagnosis of HIV infection: updated recommendations) 


HIV-1/2 antigen/antibody combination immunoassay 


(+) (-) 
| Negative for HIV-1 and HIV-2 
antibodies and p24 Ag 


HIV-1/HIV-2 antibody differentiation immunoassay 
| 


HIV-1 (+) HIV-1 (-) HIV-1 (+) HIV-1 (—) or indeterminate 
HIV-2 (-) HIV-2 (+) HIV-2 (+) HIV-2 (-) 
HIV-1 antibodies HIV-2 antibodies HIV antibodies | 
detected detected detected HIV-1 NAT 
(+) indicates reactive test result t j 
(-) indicates nonreactive test result HIV-1 NAT (+) HIV-1 NAT (-) 
NAT: nucleic acid test Acute HIV-1 infection Negative for HIV-1 


Figure 5-2. Recommended laboratory HIV testing algorithm. (Reproduced 
with permission from Centers for Disease Control and Prevention. Quick 
Reference Guide-Laboratory testing for the diagnosis of HIV infection: updated 
recommendations) 


d. 


. Should be offered to HIV sero-discordant couples and 


individuals at high risk for HIV infection. 

To improve implementation, preexposure prophylaxis 
should be initiated and monitored by all primary care 
providers and not restricted to infectious disease and 
HIV specialists. 

The cost of the preexposure prophylaxis combination is 
well covered by healthcare plans. 


. Needle-exchange programs are effective in preventing the 


spread of HIV in IDUs. 


a. 


. Mother-to-child-transmission 


Most cases occur at term (intrapartum) and with 
breastfeeding, but there is a significant risk during 
pregnancy. 


. HIV-infected pregnant women are treated as soon as 


possible with ART so the viral load is undetectable 
during pregnancy and at the time of delivery. 
Postpartum, mothers are told not to breastfeed and the 
neonates receive postexposure ART prophylaxis. 


. Women who do not reach a low viral load at 


term (viral load < 1000 copies/mL) are offered 

an elective cesarean section to decrease the risk of 
mother-to-child-transmission. 

Intravenous zidovudine is given during labor if there is 
no documentation of an undetectable viral load. 

This strategy has reduced mother-to-child-transmission 
by more than 90% in the United States. 


B. Universal screening 


1. 


More than 1 million people live with HIV in the 
United States, and 14% of them are unaware of their 
infection, which contributes to further spread of HIV. 


. In the absence of screening, many patients present with 


advanced immunodeficiency and Ols. 


a. 


b. 


a. 


d. 


a. 


Such patients are often very ill and severely immuno- 
compromised, and are at high risk for poor outcome. 
Even if they do well on ART, most only partially recover 
their immune function. 


. Selective high-risk screening is inefficient 


Although most HIV-infected patients have increased 
risk factors, clinicians do not consistently ask about risk 
factors and may not even consistently screen patients 
who present with another sexually transmitted or blood 


borne infection (“missed opportunities” for HIV testing). 
. Patients may not report risk factors accurately especially 


if they fear the clinician may be judgmental. 

Not all HIV-infected patients have identifiable risk 
factors, especially if HIV prevalence is higher in the 
general population. 

Therefore, selective HIV screening of high-risk 
individuals is very inefficient. 


. Universal HIV screening recommended 


CDC recommends routine HIV screening for patients 
aged 13-64 years evaluated in all healthcare settings 
unless the prevalence of undiagnosed HIV infection had 
been documented to be below 0.1%. 


. The United States Preventive Services Task Force 


recommends universal voluntary HIV screening of 
adolescents and adults (2012). 

Universal HIV screening has therefore become the 
recognized standard of care in the United States. 
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C. Treatment 


1. The first encounter: the role of the primary care clinician 


a. 


b. 


The first encounter is essential in establishing a good 
clinician/patient relationship. 

Patients who have just found out they have HIV tend to 
be distraught and confused even if they are not totally 
surprised by the diagnosis. 

Often patients do not believe that the diagnosis is 
correct (HIV denial). 


. Patients may believe wrongly that their life is over 


because they perceive that they will die soon from HIV, 
will be unable to live a productive and fulfilling life, will 
face severe drug adverse effects, or might infect their 
household contacts. Such misconceptions also enhance 
the stigma associated with HIV. 

The primary care clinician should take the required 
time necessary to reassure the patient that HIV can be 
managed well on a simple ART regimen with acceptable 
side effects in most people, and clarify the diagnosis, 
transmission, and natural history. 

Providing ample time to answer questions and deal 

with anxiety, depression, addiction, housing issues, 
healthcare insurance coverage, and partner notification 
is important. 

Referral to an infectious disease specialist (or internist 
with specialized HIV practice) is required, but the 
primary care clinician should strongly consider 
continuing to provide primary care to his or her 
HIV-infected patients. 


2. The role of the HIV specialist 


a. 


The HIV specialist works with nurses, social workers, 
case managers, HIV support groups, AIDS legal support 
groups, addiction specialists, and psychiatrists to ensure 
effective HIV care and maximize adherence to ART. 


. HIV-infected patients who adhere to ART are highly 


likely to achieve an undetectable HIV viral load and do 
well over many years. 

HIV-infected patients who do not take their ART as 
prescribed progress to AIDS and their virus may acquire 
resistance mutations to multiple agents. 


3. Laboratory testing 


a. 


b. 


Assessment of current immunocompetence: absolute 

CD4TL count and CD4/CD3 percentage 

Test the HIV isolate: baseline HIV viral load and HIV 

genotype to look for transmitted resistance-associated 

mutations before any ART is introduced 

Test for common coinfections 

(1) Patients should be screened for syphilis, hepatitis B, 
hepatitis C, T gondii (IgG), C trachomatis and 
Neisseria gonorrhoeae infection (in women and 
MSM) and human papillomavirus—related 
carcinomas (cervical cancer in women and anal 
cancer in MSM). 


(2) Latent TB infection 


(a) The purified protein derivative (PPD) is the 
intradermal injection of tuberculin. In HIV 
and other immunocompromised patients, 

PPD is considered positive if there is > 5 mm 

of induration at 48-72 hours. The test has 

significant limitations: 

(i) First, patients have to return for the reading 
48-72 hours later. 
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(ii) Second, the test is not specific: false positive 


PPD frequently occurs due to prior exposure 


to nontuberculous mycobacteria or prior 
administration of Bacille Calmette-Guerin 
(BCG). 
(iii) Third, PPD can be falsely negative when 
a patient infected with HIV is unable to 
mount a delayed-type hypersensitivity 
response, usually due to a low CD4 count. 
(b) An interferon gamma release assay (IGRA) is 
frequently preferred to PPD in HIV patients. 
(i) First, IGRA is much more specific for 
latent TB infection and is not affected 
by prior BCG vaccination, although it 
can be positive with prior exposure to 
Mycobacterium kansasii or Mycobacterium 
marinum. 

(ii) Second, when the patient is unable 
to mount an immune response to the 
M tuberculosis Ag included, IGRA will be 
indeterminate rather than negative. An 
indeterminate IGRA test is inconclusive and 
does not increase the probability of TB or 
latent TB infection. 


A positive PPD or IGRA never proves active 
TB, and a negative PPD or IGRA never rules 
out active TB. 


d. Baseline labs: CBC, comprehensive metabolic panel, 
lipid panel; glucose-6-phosphate dehydrogenase (G6PD) 
level, in case dapsone or primaquine required for PJP 

. Immunizations 


a. The response to vaccines often is suboptimal unless 
the CD4TL count is > 200 cells/mcL. The response to 
conjugated vaccines is better so the tetanus/diphtheria/ 
acellular pertussis (TDAP) vaccine and the 13-valent 
conjugated pneumococcal vaccine (Prevnar 13) are 
likely to be effective even at lower CD4 count. 

b. Since ART often leads to significant immune 
reconstitution, delaying or repeating immunizations 
may be useful. 

c. The recommendations for vaccinations in HIV-infected 
persons is summarized in Table 5-1. 


5. ART 


a. ART has revolutionized HIV care. AIDS-defining 
illnesses, mortality, and hospitalizations have decreased 
60-80% since the introduction of ART. 


b. Effective ART requires complete suppression of viral 
replication to prevent the emergence of mutations 
associated with drug resistance. 


c. The cornerstone of therapy is the simultaneous and 
uninterrupted use of generally 3 antiretroviral drugs to 
which the virus is susceptible. A fourth drug may be 
added to boost the level of one of the active drugs. Often, 
it is possible to select a combination tablet that includes 
all required drugs, allowing a 1 pill once a day regimen. 


= 


Complete suppression is realistic in most patients, 
prevents the worsening of immune deficiency and 
results in at least partial immune reconstitution. 


e. Lifetime ART is necessary to prevent viral rebound 
due to non-replicating, latent HIV in the reservoirs 
(including macrophages, resting CD4TL, memory cells 
and stem cells). 


Table 5-1. Vaccinations in HIV-infected persons. 


Vaccine Type Recommendation 
Hepatitis A Inactivated Recommended in travelers, 
MSM and chronic liver disease 
Hepatitis B Inactivated Recommended 
HPV Inactivated Recommended 
Influenza Live Not recommended 
Inactivated Recommended annually 
Meningococcal Inactivated Recommended in high-risk 
young MSM 
MMR Live Safe if CD4 > 200 
Pneumococcal Inactivated Recommended 
13-valent (Prevnar-13) 
Pneumococcal Inactivated Recommended 2 months 
23 valent after pneumococcal 13-valent 


(Pneumovax-23) 


and every 5 years 


TD Inactivated Every 10 years 

TDAP Inactivated Recommended once and at 
28 weeks in pregnant women 

Zoster Inactivated Preferred 


HPV, human papillomavirus; MMR, measles, mumps, rubella; MSM, men who have sex 
with men; TD, tetanus/diphtheria; TDAP, tetanus/diphtheria/acellular pertussis. 


f. Even in patients with a so-called “undetectable viral 
load,” there is a “residual HIV viremia” (1—5 copies/mL), 
which can only be assessed with advanced research 
techniques. When ART is interrupted, the residual 
viremia re-infects activated CD4TL, leading to a relapse. 
HIV is not curable with ART alone. 


Lifelong ART is required for all HIV infected 


persons 


Indications for ART 

(1) ART is indicated all HIV-infected patients, 
including those with acute HIV infection and 
chronic symptomatic or asymptomatic infection 


(2) With Ols that involve the brain, ART is delayed 
to prevent immune-reconstitution-inflammatory 
syndrome (IRIS) and cerebral edema associated 
complications. 


gs 


(3) Treating an infected patient prevents transmission 
(epidemiologic benefit) 


(a) Treating HIV-infected pregnant women 
prevents mother-to-child-transmission. 
(b) Treating infected persons decreases transmission 
to sex partners. 
h. Antiretroviral agents 
(1) Antiretroviral drugs belong to 5 classes 


(a) Nucleoside reverse transcriptase inhibitors 
block reverse transcription of viral RNA into 
DNA by incorporation in the elongating chain 
(chain terminators). 


i. 


(b) Nonnucleoside reverse transcriptase inhibitors 
(NNRTIs) block reverse transcription of 
viral RNA into DNA by binding to the 
“NNRTI pocket” in the p66 subunit of 
reverse transcriptase. 

(c) Integrase inhibitors prevent the integration of 
HIV DNA into the cellular DNA. 

(d) Protease inhibitors inhibit the HIV protease, 
resulting in lack of cleavage of a viral 
polyprotein precursor. 

(e) Entry inhibitors 
(i) Ibalizumab, a recently approved anti-CD4 

receptor monoclonal Ab binds to the D2 
domain of the CD4 receptor, leading 

to conformational changes to the CD4 
receptor and HIV surface protein complex, 
which prevents further steps required for 
viral entry. 

(ii) Maraviroc prevents HIV cell entry by 
blocking the CCR5 chemokine receptor, a 
co-receptor for HIV surface protein. CCR5 
receptor inhibitors are effective only if HIV 
is exclusively CCR5-tropic, and does not 
use CXCR4 at all. The use of the CXCR4 
co-receptor increases in advanced HIV. The 
co-receptor tropism assay detects whether 
HIV is CCR5-tropic, CKCR4-tropic, or 
dual-tropic. 

(iii) Enfuvirtide, an oligopeptide, blocks the 
fusion of the HIV envelope with the cell 
membrane (fusion inhibitor) by binding to 
the transmembrane glycoprotein gp41. 

Adherence 

(1) Patient adherence is key. The regimen should be 
easy to take and well tolerated. Most patients are 
able to take a single tablet once a day that combines 

3 antiretroviral drugs with limited adverse effects. 


(2) Adherence of 90-95% is required to maintain viral 
control and prevent resistance. 


(3) High adherence has been shown to decrease 
morbidity and mortality. 


(4) Moderately poor adherence (50-90%) still has 
still significant clinical benefits but promotes viral 
resistance, leading to eventual failure of therapy. 


(5) Very poor adherence (below 50%) does not prevent 
progression to AIDS (nor select for resistance). 


(6) Predictors of poor adherence include substance 
abuse, mental illness, lack of access to medical care 
or medications, lack of patient education, and poor 
trust between patient and clinician. 


Testing for viral resistance 

(1) Performed at baseline to detect transmitted 
resistance and whenever the patient fails to achieve 
or maintain an undetectable viral load on ART 


(2) Both genotype and phenotype are available, but 
the genotype is preferred because it provides faster 
results, costs less, and is as clinically useful as the 
phenotype. 


(3) Decisions are complex and require expert guidance. 
Databases of resistance-associated mutations help 
decision-making. Stanford University HIV-DB is a 
very useful tool that is free and readily available on 
the Internet. 
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k. Monitoring: 


(1) Guidelines recommend monitoring viral load every 
3 months and CD4TL count at intervals. 


(2) Goal of therapy: undetectable viral load (< 20/mcL) 
by 4-6 months 


(3) Failure to achieve viral suppression usually is 
secondary to patient nonadherence, HIV drug 
resistance, or both. Occasionally other factors 
are involved: malabsorption, drug interactions, 
selection of a suboptimal regimen with lower 
potency, and greater volume of distribution in 
late pregnancy. 


6. Primary and secondary OI prophylaxis 


a. 


b. 


Primary prophylaxis prevents the initial OL. 

Secondary prophylaxis prevents subsequent symptomatic 

episodes after the initial OI (may not eradicate the 

infection but can prevent illness). 

Primary OI prophylaxis 

(1) The CD4TL cell count is the best predictor of 
susceptibility to Ols. 

(2) ART raises CD4TL count in most but not all 
patients, and markedly decreases the risk of Ols. 


(3) Susceptibility is determined by the current CD4TL 
count rather than the nadir CD4TL count. 


(a) CD4TL < 200/mcL: PJP prophylaxis 
recommended 

(b) CD4TL < 100/mcL: Toxoplasmosis prophylaxis 
recommended if Toxoplasma IgG is positive 

(c) Isoniazid therapy for latent TB infection is 
recommended if PPD causes at least 5 mm of 
induration or the IGRA is positive. 


. Primary or secondary OI prophylaxis may be 


stopped in patients in whom ART restores the 
CD4TL count above the level recommended for 
primary prophylaxis. 


7. Major socioeconomic barriers to diagnosis and treatment 


a. 
b. 


C. 


Lack of timely access to high-quality healthcare 
Only partial drug cost coverage 


Poor support for treatment of drug addiction and 
psychiatric conditions 


d. Entrenched homelessness 


e 


f. 


Poor care of some patients in jail 


HIV-associated stigma remains an issue although 
significant progress has been achieved. 


8. The HIV Care Continuum and HIV Elimination 


a. 


b. 


One important goal of treatment as prevention is the 
prevention of new HIV infections. Patients on ART 
who achieve and maintain undetectable viral loads do 
not transmit HIV. 

A second goal of treatment is to achieve the UNAIDS 
90-90-90% targets: by 2020, 90% of the HIV-positive 
population diagnosed, 90% of diagnosed individuals 
on ART, and 90% of patients on ART virologically 
suppressed. Currently in the United States, of all 
persons infected with HIV, 86% are diagnosed, 63% 
are in care, 49% are retained in care, and 51% have a 
suppressed viral load (Figure 5-3). 


. HIV elimination would require that the reproductive 


rate of HIV infection be kept below one new infection 
per 100 infected patients per year, which leads to a 
decrease of prevalence over time. 
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Figure 5-3. The HIV Care Continuum. (Reproduced with 
permission from Centers for Disease Control and Prevention. 
Understanding the HIV Care Continuum.) 


MAKING A DIAGNOSIS 


As noted above, 3 factors determine the positive predictive value of 
the test: the pretest probability, the sensitivity, and the specificity. 
Mr. A is asymptomatic and denies high-risk behaviors. However, 
he may not truly be at a low risk of HIV, since he had a prior sex- 
ually transmitted infection and did not always use a condom with 
his 4 sex partners. His history of alcohol binges may also point to 
forgotten prior high-risk behaviors. The history of simultaneous 
sexual partners is also a risk factor. His pretest probability of HIV 
infection is therefore significantly higher than he believes. 


VW 


A fourth-generation HIV-1/2 Ag/Ab combination 
immunoassay is positive. The HIV-1/HIV-2 Ab differentia- 
tion immunoassay confirmatory test detects HIV-1 Ab, 
confirming HIV-1 infection. Because of the excellent spec- 
ificity of the combined tests, his posttest probability of 
HIV infection is > 99%. The CD4TL count is 150 cells/mcL 
(immunologic AIDS) and the HIV viral load is 80,000 copies/ 
meL (high). Toxoplasma IgG is negative. IGRA (quantiferon) is 
negative. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, HIV? Are other tests 


needed to exclude the alternative diagnoses? 


CASE RESOLUTION 


Mr. A is infected with HIV-1 and his CD4TL count is diagnostic 
of immunologic AIDS. At this point, primary prophylaxis with 
trimethoprim-sulfamethoxazole (TMP/SMX) is indicated to pre- 
vent PJP because the CD4TL count is < 200 cells/mcL. Prophy- 
laxis for toxoplasmosis is not necessary since he is seronegative for 
T gondii. He does not need isoniazid since his IGRA is negative. 

The patient should undergo blood testing for CBC with plate- 
lets, comprehensive metabolic panel, lipid panel, HBsAg, HBsAb, 
HBc total Ab, HCV Ab with reflex HCV viral load, G6PD level, 
and syphilis testing (using the reverse sequence syphilis algo- 
rithm). Urine nucleic acid test for Chlamydia and N gonorrhoeae 
is recommended. He should receive the influenza vaccine as well 
as two conjugate vaccines: TDAP and the conjugated 13-valent 
pneumococcal vaccine (Prenar-13), which are both highly 
immunogenic. Two months later he can receive the polysaccha- 
tide 23-valent pneumococcal vaccine (Pneumovax 23), but it 
is best to wait until the CD4 has increased > 200 cells/mcL to 
improve immunogenicity. Hepatitis B and hepatitis A combined 
vaccine series should also be offered after the CD4 has increased 
above 200 cells/mcL. 

He is in a monogamous sexual relationship with an HIV sero- 
negative, uninfected female partner. To decrease her risk of acquiring 
HIV, they should use barrier precautions (male or female condoms 
are 95% effective), and he should start ART to lower his HIV viral 
load to below the level of detection (treatment as prevention > 95% 
effective). If he is adherent to ART and his viral load is kept below 
20 copies/mL, there is virtually no risk of transmission. However, the 
use of barrier precautions is a safety feature in case he developed a 
detectable viral load due to imperfect adherence to ART. Another 
approach if barrier precautions are not acceptable or adhered to is 
to provide preexposure prophylaxis with the combination of teno- 
fovir disoproxyl fumarate and emtricitabine daily to his girlfriend. 
The tenofovir alafenamide and emtricitabine combination is not yet 
approved for preexposure prophylaxis but the DISCOVER trial is 
expected to provide this information by 2019. If effective, it would 
be associated with less nephrotoxicity and osteoporosis. 


| have an HIV-positive patient who complains of 
headache. How do I determine the cause? 


CHIEF COMPLAINT 


PATIENT V 


Mr. S is a 46-year-old man with AIDS and a CDATL of 80 
cells/mcL. He arrives at the hospital complaining of having 
a headache for 2 weeks and low-grade fever for 5 days. 


He denies confusion, focal weakness, or seizures. He is 
febrile to 38.8°C. His neck is supple. The neurologic exam 
is nontfocal. 


What is the differential diagnosis of headache 
in HIV-positive patients? How would you frame 
the differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Three pivotal considerations help frame the differential diagnosis 
in HIV-infected persons with neurologic complaints: (1) the acuity 
of the symptoms, (2) the degree of immunosuppression (CD4TL), 
and (3) whether the patient has focal neurologic signs and/or a 
focal abnormality on neuroimaging. 

The first pivotal step in evaluating the HIV-positive patient 
with headache is to determine the acuity of the presentation. Most 
Ols have a subacute onset. In HIV-infected patients with an acute 
onset of headache and fever (< 3 days), virulent pathogens must 
be considered including bacterial meningitis and viral encephalitis, 
most commonly herpes simplex-1 (HSV-1) and West Nile virus 
encephalitis. 

The second pivotal issue is to assess the degree of immunosup- 
pression. HIV-positive patients with intact immunity and CD4TL 
> 200 cells/mcL are at markedly diminished risk of Ols. The 
differential diagnosis of such headaches is therefore similar to 
patients without HIV infection; however, HIV itself can cause 
aseptic meningitis or encephalopathy in acute HIV with high viral 
loads. As the immunosuppression worsens and the CD4TL falls 
< 200 cells/mcL, the differential diagnosis broadens to include 
Ols and PCL. 

The third pivotal issue is to determine whether or not the 
patient has focal neurologic signs typically associated with a 
focal abnormality on neuroimaging (mass lesion or focal white 
matter disease). The most common diagnoses in HIV-infected 
patients with low CD4TL who have focal neurologic signs or 
mass lesions on neuroimaging are toxoplasmosis and PCL, as 
well as PML (plaques of demyelination). The most common 
diagnoses in HIV-infected patients with low CD4TL who have 
a nonfocal neurologic presentation and without focal findings 
on neuroimaging are cryptococcal meningitis, other fungal 
meningitis (coccidioidomycosis and histoplasmosis), TB men- 
ingitis, and syphilis. Both CNS imaging (CT and MRI) and 
lumbar puncture (LP) are frequently required to confirm the 
diagnosis. In clinical practice, a CT scan is usually performed 
prior to LP because it rapidly rules out a large mass lesion that 
may cause post LP herniation. Platelet count, prothrombin 
time, and partial thromboplastin time should be checked to 
ensure the patient is not at an increased risk for developing 
a spinal epidural hemorrhage from the LP. An MRI is often 
performed subsequently due to its substantially increased sen- 
sitivity for several diagnoses. A diagnostic algorithm for the 
evaluation of headache in HIV-positive patients is summarized 
in Figure 5-4. 


Differential Diagnosis of Headache 
in Patient with HIV 


A. Acute neurologic presentation 


1. Bacterial meningitis due to Neisseria meningitidis, 
S pneumoniae, or Listeria monocytogenes 


2. Aseptic meningitis due to HIV or syphilis (especially 
secondary syphilis) 


3. Meningoencephalitis due to HSV-1, West Nile virus, or 
acute HIV infection 


4, Guillain-Barré syndrome associated with 
HIV infection 
B. Neurologic presentation with subacute meningitis 
1. Cryptococcal meningitis 
2. Coccidioidomycosis (southwestern United States) 
3. Histoplasmosis and blastomycosis (Midwest) 
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4. TB meningitis 
5. Meningovascular syphilis 


C. Nonfocal neurologic presentation with diffuse, chronic brain 
involvement 


1. HIV encephalopathy in advanced AIDS 

2. CMV encephalitis 

3. Neurosyphilis with general paresis and dementia 
D. Mass lesions or focal demyelination 

1. Toxoplasmosis (rim-enhancing mass lesions) 

2. PCL (diffusely-enhancing mass lesions) 


3. PML (focal areas of demyelination without enhancement 
or mass effect) 


4, Uncommon mass lesions: tuberculoma, cryptococcoma, 
Nocardia brain abscess, bacterial or fungal brain abscess 


z 


Mr. S reports that his headache began 14 days ago. The 
headache is described as frontal, unrelenting, and pound- 
ing. He complains of subjective fevers, sweats, and chills. 
He admits to mild photophobia. Fersistent vomiting has 
developed over the last 6 days. He denies any history of 
confusion or seizures. 


Fast medical history is remarkable for a long his- 
tory of IDU. His last reported IDU was 2 years ago. HIV 
was diagnosed 9 years ago. He has not been adherent 
with ART or FUP prophylaxis with daily TMP-SMX. He 
takes no medications. A CD4TL count 1 year ago was 
2 cells/mcL. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The first pivotal consideration is that Mr. S has had a headache 
for 2 weeks (subacute). This suggests a relatively less virulent OI 
rather than a virulent bacterial meningitis or HSV-1 encephalitis. 
Second, his prior CD4TL indicates profound immunosup- 
pression. Therefore, he is at risk for all the serious Ols listed 
above. The third pivotal issue is whether there is a mass lesion. 
Ultimately, this will be confirmed or excluded on neuroimaging, 
but his photophobia suggests some form of meningoencephalitis. 
Cryptococcal meningitis is the most common meningitis seen 
in AIDS and is the leading hypothesis. Less common causes of 
meningoencephalitis include neurosyphilis, TB meningitis, and 
other fungal meningitis (coccidioidomycosis in the southwest- 
ern United States, and histoplasmosis and blastomycosis in the 
Midwest). HIV aseptic meningitis may present with headache. 
Should neuroimaging confirm a focal abnormality, common 
causes include toxoplasmosis, PML, and PCL. Since Mr. S has 
not taken TMP-SMX prophylaxis, he is at increased risk for toxo- 
plasmosis, the most common CNS mass lesion in AIDS patients. 
Finally, given his history of IDU, he is also at risk for a brain 
abscess secondary to Staphylococcus aureus. Table 5-2 lists the dif- 
ferential diagnoses. 
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Acute onset (< 3 days) Yes 
Fever or meningeal 
signs 
>200/mcL 
< 200/mcL 
Yes 


Mass lesion? 


No Yes 


Yes 


AFB, acid-fast bacilli; FTA-ABS, fluorescent treponemal antibody absorbed; HSV, herpes simplex virus; LP, lumbar puncture; OP, 
opening pressure; PCL, primary central nervous system lymphoma; Plt, platelet; PML, progressive multifocal leukoencephalopathy; 
PT, prothrombin time; PTT, partial thromboplastin time; VDRL, venereal disease research laboratory. 


Figure 5-4. Diagnostic approach: Headache in HIV-positive patients. 
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Table 5-2. Diagnostic hypotheses for Mr. S. 


Demographics, Risk Factors, 


Diagnostic Hypotheses Symptoms and Signs Important Tests 
Leading Hypothesis 
Cryptococcal meningitis Headache, mental status changes CD4 < 100/mcL 


Serum and CSF cryptococcal antigen; CSF PCR positive 
CSF fungal culture 


Neurosyphilis History of chancre, rash Positive syphilis serology (see text); CSF VDRL, 
FTA-ABS, CSF pleocytosis 


Toxoplasmosis Headache, focal findings, mental status changes Serum Toxoplasma IgG positive, CSF PCR positive 
Not receiving TMP-SMX prophylaxis MRI: multiple or single ring-enhancing lesions, mass 
effect and edema 


Progressive multifocal Headache, focal findings, mental status changes MRI single or multiple white matter nonenhancing 
leukoencephalopathy lesions without mass effect. 
CSF PCR positive JC virus 
Primary CNS lymphoma Focal findings, mental status changes MRI single or rarely multiple diffusely enhancing 
lesions with mass effect 
CSF PCR positive EBV 
Staphylococcus aureus History of injection drug use, murmur (if Blood cultures, TTE and TEE (to search for endocarditis) 
brain abscess endocarditis), track marks, focal findings 


CMV, cytomegalovirus; CNS, central nervous system; CSF, cerebrospinal fluid; EBV, Epstein-Barr virus; FTA-ABS, fluorescent treponemal antibody-absorption; PCR, polymerase chain reaction; 
RPR, rapid plasma reagin; TEE, transesophageal echocardiogram; TTE, transthoracic echocardiogram; TMP-SMX, trimethoprim-sulfamethoxazole; VDRL, Venereal Disease Research Laboratory. 


Disease Highlights 
7 A. Most common cause of meningoencephalitis in AIDS 
Physical exam reveals a thin man in moderate distress. B. Encapsulated fungus acquired via inhalation 
Vital signs: temperature, 35.9°C; BF 154/100 mm Hg; . . . ech ; : . 
pulse, 66 bpm; RR, 20 breaths per minute. HEENT: optic C. CNS infection due to dissemination of primary infection 
disks sharp, neck supple, Kernig and Brudzinski signs neg- D. Usually in patients with CD4TL < 100 cells/mcL 


ative. Cardiac, pulmonary, and abdominal exams within 

normal limits. Neurologic exam: alert and oriented; cranial 

nerves intact; motor, sensory, and cerebellar functions E Basilar meningitis or meningoencephalitis: classic meningeal 

normal. symptoms and signs (neck stiffness, photophobia) present in a 
minority of patients (25-30%) 


E. Subacute onset over 2—4 weeks 


A CT scan (with contrast) is normal: no mass lesions or 


ae EN . 70% of patients have increased intracranial pressure: > 20 cm 
E A G. 70% of patients have increased intracranial pressure: > 20 c 


H,O in lateral decubitus position. 


ls the clinical information sufficient to make a 1. Elevated intracranial pressure associated with increased risk 
diagnosis? If not, what other information do of death 
you need? 


2. Patients with elevated intracranial pressure have worse 
symptoms (headaches, clouded sensorium). 

The normal CT scan markedly diminishes the likelihood of 
the diseases associated with mass lesion and increases the likeli- 
hood of one of the remaining causes of meningitis (Cryptococcus, 
neurosyphilis, TB). Cryptococcus is the most common. However, 
a brain MRI is more sensitive for mass lesions and demyelinating , . ; 
lesions and should be performed. Evidence-Based Diagnosis 
A. History 

1. Fever: 65-95% 

2. Headache: 73—100% 


3. Median duration of symptoms: 31 days (1-120 days) 


H. Meningovascular presentation (cerebrovascular accident from 
arteritis) and cryptococcoma (mass lesion) may be seen. 


I. Mortality 6-12% 


Leading Hypothesis: Cryptococcal 
Meningoencephalitis 


Textbook Presentation 


Patients typically have a subacute headache, malaise, and fever that 
develop over days to weeks. Mental status changes may be seen. f 
Importantly, meningismus is often absent due to the host’s inabil- 1. Stiff neck: 22-27% 

ity to mount an inflammatory reaction. 2. Photophobia: 18-22% 


B. Physical exam 
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3. Mental status changes: 22% 
4. Focal neurologic signs or seizures: 10% 


5. No CNS signs or symptoms: 14% 


Cryptococcal meningitis in AIDS patients is 
often indolent. Only a minority of patients 
exhibit meningismus or photophobia. Some 
patients have only low-grade fever and malaise. 


A supple neck does not rule out the diagnosis, 
and a high index of suspicion is required. 


C. Laboratory findings 
1. Blood tests 
a. Blood cultures positive in 55% in AIDS, much higher 
than in other populations with cryptococcal meningitis 
b. Serum cryptococcal antigen (CRAG) 
(1) 95-100% sensitive, 96% specific 
(2) LR+, 24; LR-, 0.05 
(3) Negative serum CRAG makes cryptococcal 
meningitis unlikely. 
(4) A positive serum CRAG may precede clinical 
cryptococcal meningitis by weeks to months. 


a. Neuroimaging required before LP to rule out mass 
effect. Mass lesions are often due to concomitant 
toxoplasmosis or PCL, and only rarely due to 
cryptococcoma. 

b. A platelet count, prothrombin time, and partial 
thromboplastin time are performed before LP to rule 
out a bleeding diathesis, with its risk of spinal epidural 
hematoma. 

c. LP is required in patients with suspected cryptococcal 
meningoencephalitis regardless of serum CRAG results. 
(1) In patients with positive serum CRAG, LP is 

necessary to confirm cryptococcal meningitis, 
measure opening pressure, manage high intracranial 
pressure, and exclude other diagnoses. 


(2) In patients with negative serum CRAG, LP is 
necessary to evaluate other diagnoses. 


d. Routine CSF findings are often normal or minimally 
abnormal in patients with cryptococcal meningitis. 


(1) Normal glucose, protein, and WBC: 19-30% 
(2) Glucose < 50 mg/dL: 64% 

(3) Protein > 40 mg/dL: 64% 

(4) CSF WBCs > 5 cells/mcL: 35% 

(5) Increased opening pressure: 50-75% 


Routine CSF findings in patients with cryp- 
tococcal meningitis may be normal. Specific 

studies (fungal culture, cryptococcal antigen) 
must be obtained. 


e. Special CSF studies 
(1) CSF CRAG: 91-100% sensitive, 93-98% specific 
(2) CSF fungal culture: 95—100% sensitive, 100% 
specific 


(3) CSF Gram stain may be positive, and India ink 
detects encapsulated yeast in 60-80% of cases but 
is no longer performed routinely. 


(4) Cryptococcus polymerase chain reaction (PCR) may 
be included as part of a CSF multi-target PCR 
panel used for the diagnosis of meningoencephalitis 
(see below). 


Treatment 


A. Mortality is increased in patients with abnormal mental 
status, an increased opening pressure on LP, and those with a 
markedly elevated CSF CRAG (> 1:1024). Low glycorrachia 
and normal CSF cell counts also predict poor outcomes. 


B. Induction therapy relies on the combination of IV liposomal 
amphotericin B (3-4 mg/kg) and oral flucytosine (100 mg/kg) 
for at least 2 weeks, and at least until clinical improvement 
and sterilization of CSF cultures. 


C. After successful induction therapy, high-dose fluconazole 
(400 mg/day) is substituted for an additional 8-10 weeks. 


D. Maintenance therapy should then be continued with lower- 
dose fluconazole (200 mg/day) for a minimum of 1 year. 
Usually fluconazole is then stopped in patients with an 
excellent response to ART and CD4TL > 100 cells/mcL. 


E. In patients with high intracranial pressure, serial LPs are per- 
formed to lower opening pressure to < 20 cm H,O or by 50%; 
patients with hydrocephalus may require ventricular shunts. 


F. Optimal timing of starting ART is controversial in crypto- 
coccal meningitis. Clearly, ART-associated IRIS can result in 
worsening intracranial pressure and neurologic status. It is 
reasonable to delay initiation of ART for at least 4 weeks or 
even longer if intracranial pressure remains elevated. 


MAKING A DIAGNOSIS 


v 


Blood cultures and serum CRAG are ordered. A toxicol- 
ogy screen is positive for opioids and cocaine. CBC reveals 
WBC of 3700 cells/mcL (8% lymphocytes), HCT of 36.6 
and platelet count of 240,000 cells/mcL. PT and PTT are 
normal. Serum Treponema pallidum enzyme immunoassay 
(TF-EIA) is negative, ruling out syphilis. 


LP reveals opening pressure of 30 cm H,O, glucose 
26 mg/dL (versus serum of 127 mg/dL), and protein 
68 mg/dL (normal 15-45 mg/dL). CSF cell count 
has 20 WBC/mcL and CSF Gram stain shows numerous 
yeast forms. CSF VDRL is negative. 


Have you crossed a diagnostic threshold 
į for the leading hypothesis, cryptococcal 
meningitis? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


The CSF findings strongly suggest cryptococcal meningitis. Posi- 
tive CRAG or fungal culture will confirm the diagnosis. However, 
patients with AIDS may have simultaneous infections and you review 
other diagnoses on the differential. There is no travel history to the 
southwestern United States that would increase the probability of 
coccidioidomycosis. Neurosyphilis is highly unlikely because of the 
negative CSF venereal disease research laboratory (VDRL) and serum 
TP-EIA. An MRI is more sensitive in the detection of CNS mass 
lesions than a contrast CT and is indicated to confidently exclude 
alternative diagnoses associated with masses or demyelination. 


Of note, multiplex (multi-target) PCR testing is available for 
CNS infections. For example, the BioFire FilmArray meningitis/ 
encephalitis panel detects 14 targets including one fungal target 
(C neoformans! gattii), 6 bacterial targets (S pneumoniae, N men- 
ingitidis, L monocytogenes, Haemophilus influenzae, Escherichia 
coli K1, and Streptococcus agalactiae) and 7 viral targets (CMV, 
enterovirus, parechovirus, HSV-1, HSV-2, HHV-6, and VZV). 
The sensitivity of this test to detect Cryptococcus is reported high 
(96%) in untreated cryptococcal meningitis. With treatment, the 
PCR becomes negative rapidly, whereas the CSF CRAG remains 
detectable for months. When using a new diagnostic test like a 
multiplex PCR test for meningoencephalitis, it is essential to 
consider reported sensitivity and specificity as preliminary because 
later data may identify unrecognized test limitations (resulting in 
more false-positive and/or false-negative test results). 


Alternative Diagnosis: Toxoplasmic Encephalitis 


Textbook Presentation 


Toxoplasmic encephalitis (TE) in AIDS patients typically presents 
subacutely over 1-2 weeks. Focal neurologic manifestations are 
common. Confusion and mental status changes may dominate the 
clinical picture. 


Disease Highlights 


A. Seroprevalence of asymptomatic Toxoplasma infection (positive 
T gondii IgG) is around 11% in the US population versus 
40-80% in some European, African, and Asian countries. 


B. Primary infection is acquired after eating undercooked meat 
with tissue bradyzoites (tissue cysts) or ingesting oocysts shed 
in cat feces and matured in the environment for > 24 hours. 
In the United States, eating raw oysters, clams, and mussels 
has recently been identified as a risk factor. 

C. TE usually causes focal abscess with headache, confusion, 
motor weakness, and fever. Focal neurologic findings may be 
present. Seizures and altered mental status may develop in 
untreated patients. CT scan and MRI of the brain often show 
multiple ring-enhancing mass lesions with significant sur- 
rounding edema, located in the gray matter of the cortex and 
basal ganglia. TE is the most common etiology of CNS mass 
lesion in AIDS patients. 

D. TE is secondary to reactivation of latent toxoplasmosis in 
brain tissue cysts: > 95% of patients have positive IgG titers, 
but IgM is not usually identified. False-negative IgG may be 
seen even with reactivation. 

E. CD4TL < 100 cells/mcL in 80% of patients; CD4TL 
< 50 cells/mcL increases the risk further 

F. Before ART, the 12-month probability of developing TE was 
33% in AIDS patients with CD4TL counts < 100 cells/mcL 
and positive toxoplasmosis serology if not receiving prophy- 
laxis for TE. ART has decreased the incidence of TE. 

G. TE may be the initial manifestation or a subsequent 
manifestation of HIV infection. 


H. 27% mortality despite treatment 


I. Other concurrent CNS infections common 


Evidence-Based Diagnosis 
A. History 
1. Headache (often frontal and bilateral): 49-73% 
2. Seizures: 15-31% 
3. Hallucinations: 8% 
4. Fever: 4-68% 
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B. Physical exam 
1. Focal findings (weakness, abnormal gait, or other): 
73-88% 
. Mental status changes: 50-67% 
. Mental status changes dominating clinical picture: 40% 
. Cognitive impairment (with normal arousal): 66% 


. Stiff neck: 0% 


Meningismus is distinctly uncommon in TE 
and suggests an alternate or additional disease 


process. 
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C. Laboratory findings 
1. Serology 


a. Toxoplasma IgG: = 97% sensitive but does not confirm 
active TE 


TE unlikely in patients with negative 
Toxoplasma IgG 


b. Toxoplasma IgM: insensitive (15%) because disease is 
usually secondary to reactivation. 


c. Probability of TE in seropositive patients with mass 
effect markedly reduced in patients receiving TMP- 
SMX prophylaxis (from 87% to 59%) 
2. CSF analysis 


a. Standard CSF analysis may be normal or nonspecifically 
elevated. 


b. Percentage of patients with abnormal findings 
(1) WBC > 5 cells/mcL: 50% 
(2) Protein > 40 mg/dL: 81% 
(3) Low glucose: 14% 

c. CSF PCR insensitive for CNS toxoplasmosis but highly 
specific 
(1) 54% sensitive, 99% specific 
(2) LR+, 54; LR-, 0.46 

3. Neuroimaging 
a. MRI is test of choice. 


(1) Superior to contrast CT, affecting course in 40% of 
patients 


(2) One or more ring-enhancing lesions with mass 
effect and edema (Figure 5-5) 


(3) Lesions may be located in gray matter of basal 
ganglia, thalamus, and cortex. 


(4) Single lesion in 14% of patients, multiple lesions in 
86% 

(5) Single lesion on MRI makes TE less likely and 
increases likelihood of PCL. 


b. CT scan with contrast abnormal in 87-96% 
(1) Single ring-enhancing lesion: 35% 
(2) = 2 ring-enhancing lesions: 62% 
(3) Hypodense lesions: 13% 
(4) Moderate to severe cerebral edema: 48% 
(5) 75% of lesions located in cerebral hemispheres 


(6) MRI is recommended in patients with normal 
contrast CT scan or a single enhancing lesion. 
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Disease Toxoplasmosis 


Features 


Key Multiple ring enhancing lesions Diffuse scalloped white matter lesions Single or multiple enhancing mass(es) 


Figure 5-5. Typical MRI appearance of common CNS disorders in AIDS. A: Toxoplasmosis. (Reproduced with permission from Simon RP, 
Aminoff MJ, Greenberg DA: Clinical Neurology, 10th ed. New York, NY: McGraw-Hill Education; 2017.) B: Progressive multifocal 
leukoencephalopathy (PML). (Reproduced with permission from Ropper AH, Samuels MA: Adam's & Victor's Principles of Neurology, 9th ed. 
New York, NY: McGraw-Hill Education; 2009.) C: Primary central nervous system lymphoma (PCNSL). (Reproduced with permission from 
Jameson JL, Fauci AS, Kapser DL, et al: Harrison’s Principles of Internal Medicine, 20th ed. New York, NY: McGraw-Hill Education; 2018.) 


c. Positron emission tomography or single-photon 
emission computed tomography (SPECT) is helpful in 
distinguishing between TE and PCL, but no imaging 
technique is completely specific. SPECT thallium 201 
reveals decreased isotope activity in patients with TE 
versus increased uptake in patients with PCL. 

4. Brain biopsy 

a. When positive, brain biopsy is the only method that 
confirms cerebral toxoplasmosis with certainty. 

(1) False-negative results can occur due to sampling 
error. 


(2) May diagnose concomitant infection 


b. Sensitivity of standard hematoxylin & eosin staining 
only 50-66%. Immunoperoxidase staining improves 
sensitivity. 

c. Brain biopsy is associated with 0.5-3.1% mortality and 
high morbidity. 

d. Brain biopsy is not done routinely due to complications 
and imperfect sensitivity. 


Treatment 


A. Empiric treatment for TE instituted in patients with all 
of the following criteria: multiple mass lesions, CD4TL 
< 100 cells/mcL, positive serum Toxoplasma IgG, and patient 
not already taking toxoplasmosis prophylaxis (Figure 5-6). 
Biopsy is reserved for atypical cases (ie, negative serology or 
nonresponders within 7—10 days). 


B. Pyrimethamine plus sulfadiazine (pyrimethamine plus high- 
dose clindamycin if allergy or intolerance to sulfonamides) 


C. Folinic acid also administered to patients taking 
pyrimethamine to decrease toxicity 


= 


. TMP-SMX is a less effective alternative therapy. 


E. Clinical improvement within first 2 weeks of drug therapy in 
> 90% of responders 


E 


Radiologic improvement in most patients within 3 weeks of 
treatment 


G. After induction therapy for 6 weeks, suppressive therapy with 


lower doses is used. Suppressive therapy can be discontinued 
in asymptomatic patients in whom ART has restored CD4TL 
to > 200 cells/mcL for > 6 months. 


. Corticosteroids are only indicated for patients with cerebral 


edema and midline shift, or clinical deterioration within first 
48 hours of therapy. Corticosteroids complicate interpretation 
of response to therapy since they reduce edema and the size of 
PCL lesions. 


ART should be started quickly, usually within 2—4 weeks after 
diagnosis of any OI in AIDS, except in CNS cryptococcosis. 


Fulfills all criteria for empiric toxoplasmosis therapy? 
Multiple ring enhancing lesions 

Positive toxoplasmosis IgG 

Not receiving effective toxoplasmosis chemoprophylaxis 
No meningismus 


Yes i | No 


Consider brain biopsy with 


Treat toxoplasmosis 3 : ae 
immunoperoxidase staining 


Clinical 
deterioration on 
anti-toxoplasmosis 
therapy 


Figure 5-6. Empiric therapy for CNS toxoplasmosis in AIDS 
patients. 


IRIS associated with TE is not as common (about 5%) and 
can be managed well with corticosteroids. 
J. Prevention 

1. HIV-positive patients with CD4TL < 200 cells/mcL 
and positive serum Toxoplasma IgG should receive daily 
TMP-SMX as primary prophylaxis. 

2. If patients are allergic to sulfa, they may instead receive 
atovaquone (also effective in preventing Pneumocystis 
pneumonia) or dapsone plus pyrimethamine. 


3. The risk of TE is low unless the CD4TC count is 
< 100 cells/mcL. 


Alternative Diagnosis: Progressive 
Multifocal Leukoencephalopathy 


Textbook Presentation 


PML typically presents with progressive neurologic deficits, in par- 
ticular weakness or gait disorders, over weeks to months. PML may 
also present with visual problems, headache, alterations in mental 
status, or dementia with focal signs. 


Disease Highlights 

A. Etiologic agent is JC virus, a polyomavirus (not to be confused 
with Creutzfeldt-Jakob disease, a prion-related illness). 

B. Primary JC virus infection is common in childhood and usually 
asymptomatic, with seroprevalence of 39-69% among adults. 


C. PML is much more common in AIDS than in non— 
HIV-infected immunosuppressed persons: before ART, PML 
developed in 3-7% of persons with AIDS. Profound immu- 
nosuppression allows latent JC virus in reticuloendothelial 
system and kidney to gain access to CNS and replicate. 


D. Subsequent infection and lysis of the myelin-producing 
oligodendrocytes results in PML. Astrocytes may be infected. 


E. Multifocal or unifocal white matter lesions seen, forming large 
plaques distributed asymmetrically. 


FE Mean CD4TL count 84-104 cells/mcL: 25% of patients have 
CD4TL count > 200 cells/mcL 


G. ART is the mainstay of treatment: 63% of patients started 
on ART because of PML survive > 2 years. A majority of 
them have either improvement or stabilization of neurologic 
function. 


Evidence-Based Diagnosis 
A. History and physical exam 
1. Limb weakness: 50-70% 
. Gait disorder: 26-64% 
. Speech disorder: 31-51% 
. Visual impairment (hemianopsia): 21-50% 
. Seizures: 5—23% 
. Headaches: 23% 
. Cognitive abnormalities/mental status changes: 25—65% 
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. Cranial nerve palsies: 31% 


B. Laboratory findings 


1. Serum antibodies to JC virus are not useful due to high 
prevalence of infection. 


2. CSF 


a. Routine studies may be normal or nonspecifically 
elevated. 
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b. CSF PCR for JC virus DNA: 
(1) 70-90% sensitive, 98% specific 
(2) LR+ (average), 40; LR-, 0.20 
(3) Some tests are more sensitive (detect low level of 
JC virus) and repeat analysis increases sensitivity 
to 90%. 
(4) Sensitivity is diminished in patients receiving ART. 
3. CNS imaging 
a. Typically shows extensive multifocal patchy white 
matter demyelination with sparing of the cortical 
gray matter 
b. MRI more sensitive than CT scanning (CT 63% sensitive) 
(See Figure 5-5) 


c. Lesions hypodense on CT scanning, low intensity on 
T1-weighted MRI, hyperintense on T2-weighted MRI 


d. On imaging, lesions are restricted to the subcortical 
white matter, respecting the gray-white junction of the 
cerebrum. 


e. There is overlap in the MRI features of TE, PCL, and 
PML. However, certain features suggest PML: 


(1) Lack of enhancement (except peri-plaque 
enhancement after starting ART, consistent 
with IRIS) 

(2) Lack of mass effect 

(3) Less well-circumscribed lesions 

f. MRI typically shows scalloping at gray-white matter 

interface (see Figure 5-5). 


g. CT scanning typically demonstrates white matter 
hypodense lesions. 


h. Brain biopsy: 100% specific but sensitivities only 64% 
to 96% due to sampling error 


MRI is markedly superior to CT for diagnosis 
of PML. 


Treatment 


A. ART is associated with improvement or cure in some patients. 
1. Survival pre-ART averaged 4-6 months. Survival has 
improved to 60% since the introduction of ART. 
2. 80% of survivors have significant residual neurologic deficits 
3. Some patients receiving ART develop IRIS with worsening 
of symptoms and enhancement around the PML plaques 
on MRI; this is managed with corticosteroids. 


B. Initiation of ART occasionally results in PML in previously 
asymptomatic patients due to increased inflammation 
associated with IRIS (unmasking IRIS). 


Alternative Diagnosis: Primary CNS 
Lymphoma (PCL) 


Textbook Presentation 

Typically, PCL develops in patients with advanced AIDS. While 
patients may present with focal signs such as weakness, many 
patients present with altered mental status or seizures. 


Disease Highlights 


A. Biologically distinct from PCL in other immunocompromised 
states 
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B. Diffuse, high-grade, B cell, non-Hodgkin lymphoma arising 
and confined to the CNS (not due to CNS involvement by 
systemic lymphoma) 

C. CD4TL usually < 50 cells/mcL 


D. Consistently associated with EBV (early EBV RNA transcripts 
detected in 100% of biopsies) 


E. Pathogenesis likely involves activation of latent EBV genes due 
to immunodeficiency. The relative immunologic sanctuary of 
the CNS from immune surveillance may facilitate growth of 
these tumors at this location. 


FE Rapidly progressive with a short interval from symptoms to 
diagnosis (1.8 months) 


G. Median survival without treatment is about 1 month. 


H. Supratentorial location 3 times more common than 
infratentorial. 


I. Most common cause of death in patients with PCL is 
other OI. 


J. Marked reduction in PCL incidence (about 90%) from 
1995 to 2000 because of the introduction of ART 


Evidence-Based Diagnosis 


A. History and physical exam 
1. B symptoms (weight loss > 10% body weight, unexplained 
temperatures > 38.0°C, drenching sweats): present in 80% 
2. Focal neurologic deficits: 51% 
3. Mental status changes: 53% 
4, Seizures: 27% 


B. Laboratory findings 
1. CSF EBV PCR: 
a. 87% sensitive, 98% specific 
b. LR+, 43; LR-, 0.13 
2. Positive CSF cytology only 15-23% sensitive. Special studies 


are required to distinguish monoclonal proliferations from 
reactive T cell populations. 


C. Radiologic studies 
1. CT scanning 
a. 90% sensitive 
b. Usually reveals contrast enhancement (90%), 
characteristically diffuse rather than ring enhancement 
c. 48% single lesion, 52% multiple lesions 
d. Usually associated with mass effect (as in toxoplasmosis 
but not seen in PML) 
2. MRI more sensitive than CT scanning (see Figure 5-5) 
3. SPECT thallium imaging 
a. PCL usually demonstrates early uptake and retention 
(compared with decreased uptake in necrotic centers of 
toxoplasmosis). 
(1) 86-100% sensitive, 77-100% specific (higher 
specificity if retention index measured). 
(2) Increased uptake is noted in 15% of patients with 
TE not receiving ART but up to 50% of patients 
with TE receiving ART, making this test less useful 
when on ART. 


D. Biopsy 


1. Positive CSF EBV PCR makes biopsy unnecessary if 
imaging is typical. 


2. Biopsy is useful when CSF EBV PCR is negative. 


3. Lympholytic effect of corticosteroids may render biopsy 
nondiagnostic. 


Corticosteroids should generally not be 

Y administered before brain biopsy in patients 
with suspected PCL unless the patient is at an 
increased risk for herniation. 


Treatment 


A. AIDS-related PCL is a complication of end-stage AIDS, and 
prognosis is grave without therapy, with a median survival of 
3 months. 


B. Options for treatment include whole-brain radiation therapy 
and high-dose methotrexate-based chemotherapy. 
1. Whole-brain radiation therapy is no longer considered first- 
line therapy, since it is associated with irreversible cognitive 
dysfunction and does not improve survival. 


2. Adding ART to high-dose methotrexate-based 
chemotherapy improves the prognosis. 


CASE RESOLUTION 


Z 


Mr. Ss LP reveals that CSF CRAG is positive at a titer 
of 1:512. Both blood and CSF cultures are positive for 
C neoformans. A brain MRI confirmed the absence of a 
CNS mass. Subsequent CSF AFB cultures and VDRL were 
negative. 


Mr. S’s CSF culture confirms cryptococcal meningitis. The sub- 
acute course and lack of meningeal findings are common features 
of this disease. CSF analysis did not suggest concomitant myco- 
bacterial infection or neurosyphilis, and the MRI did not suggest 
toxoplasmosis, PML or PCL. 


F 


Mr. S received combination induction therapy with liposomal 
amphotericin B and flucytosine, and initially underwent daily 
LPs until intracranial pressure normalized. After complet- 
ing induction therapy for 2 weeks, he was switched to oral 
fluconazole (400 mg/day), because he had excellent clinical 
improvement and repeat LP fungal culture was negative 
and was discharged to follow-up with the infectious dis- 
ease clinic. ART was delayed for a total of © weeks to avoid 
IRIS-associated complications. After & weeks, fluconazole 
was decreased to 200 mg/day, which he continued for 
10 more months. It was discontinued at that time, as his 
CDATL had increased above 200 cells/mcL for 6 months. 


REVIEW OF OTHER IMPORTANT DISEASES 
HIV Encephalopathy (HIV-associated Dementia) 


Textbook Presentation 


Patients with severe HIV encephalopathy typically have advanced 
AIDS with a slowly progressive dementia eventually accompanied 
by motor symptoms. 


Disease Highlights 


A. Subcortical dementia characterized by cognitive, behavioral, 
and psychomotor slowing 


B. Prevalence 15-20% in AIDS prior to introduction of ART 


C. 40-50% decrease in incidence since the introduction of ART. 
However, prevalence is rising due to increasing survival. 


D. Severe form of HIV encephalopathy effectively eliminated if 
treated with ART 


E. Milder deficits still commonly detected by neuropsychological 
testing 


FE Principal target of HIV virus is perivascular CNS macrophages. 
Astrocytes may also become infected. 


G. Severe HIV encephalopathy develops late with CD4TL typically 
< 200 cells/mcL. 


H. Two-fold increased risk in patients aged > 50 years. 


pm 


Neurotoxicity of HIV may be synergistic with that of cocaine 
or methamphetamine. 


Evidence-Based Diagnosis 
A. History and physical exam 

1. Memory complaints: 70% 
. Cognitive slowing: 25-30% 
. Gait difficulty: 45% 
. Behavioral changes: 10-20% 
. Seizures: 5—10% 


. Focal findings uncommon 


DW ® WN 


B. Laboratory findings 

1. MRI: T2 images with hyperintensities in the deep white 
matter and basal ganglia without contrast enhancement 
and/or atrophy; the distribution of lesions is symmetrical 
in contrast to PML lesions. 

2. CSF 
a. Useful to rule out other infections 
b. Mild CSF leukocytosis and protein elevations may be seen. 


c. CSF HIV RNA levels are not useful because they do not 
correlate with the severity of HIV encephalopathy. 


d. Cannot diagnose HIV encephalopathy with certainty 


3. Neuropsychological testing useful in evaluating the severity 
and response to ART 


HIV encephalopathy is a diagnosis of exclusion. 
Diagnostic evaluations serve to exclude other 


Ols, malignancy, or substance abuse. 


Treatment 


A. Most patients treated with ART show only partial reversal of 
neurologic deficits. Early therapy is therefore important. 


B. Elevated levels of CSF beta-microglobulin (suggesting ongoing 
inflammation) predicted better neurologic recovery with ART. 


Neurosyphilis in HIV-Positive Patients 


Textbook Presentation 


Patients with neurosyphilis may be asymptomatic or have a number 
of clinical presentations, including aseptic meningitis, stroke-like 
symptoms, visual impairment, hearing loss, dementia, and various 
focal deficits. 
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Disease Highlights 
A. Caused by the spirochete T pallidum 
B. High-risk groups: MSMs, IDUs, and patrons of sex workers 


C. Association of HIV and syphilis infection 
1. Studies document a high HIV coinfection rate in patients 
with syphilis: CDC reports that in 2016 among primary 
and secondary syphilis cases with known HIV-status, 
47.0% of cases among MSM were HIV-positive, compared 
with 10.7% of cases among men who have sex with 
women, and 4.1% of cases among women. 


HIV infection in patients with syphilis is 
common, especially in MSMs. 


2. Neurosyphilis in HIV-infected less frequent (1%) 


D. Syphilis commonly infects the CNS early in the course of 
disease in both HIV-infected and non—HIV-infected persons 
(25-33%). 

E. The CNS infection is more often progressive in HIV-infected 
persons, increasing the need for detection in this group. 

FE Infections develop in characteristic stages. 

1. Primary syphilis: syphilitic chancre 

a. Characterized by chancre: a 0.5- to 2-cm painless, 
indurated, well-circumscribed ulceration at the site of 
primary inoculation approximately 2—3 weeks after 
contact (Figure 5-7) 

b. Atypical presentations are common. Multiple chancres 
may be seen more often in HIV-infected patients. 

c. Lesion resolves with or without therapy. 

2. Secondary syphilis 

a. Symptoms usually start with a rash that is usually not 
itchy and may appear as the chancre is healing or up to 
several weeks later. 

b. The secondary syphilis rash is macular or 
maculopapular, and often involves the palms and/or 
soles, but may have an atypical aspect or be completely 
unnoticed (faint rash or darker skin) (Figure 5-8). 


Secondary syphilis should always be considered 
in the differential diagnosis of rash in sexually 
active patients. 


c. Other skin findings may be present: 
(1) Mucosal patches are superficial erosions in the 
mouth and genital areas. 


(2) Condyloma lata are large, moist, pink to gray/ 
white raised lesions seen in perianal area, vulva, 
or scrotum. 


d. Other symptoms include fever, myalgias, sore throat, 
lymphadenopathy, headaches, and hair loss. 
3. Latent syphilis: 60-70% of untreated patients have no 
disease progression. 
a. Early latent syphilis: < 1 year duration 
b. Late latent syphilis: > 1 year duration 


c. Latent syphilis of unknown duration: no prior negative 
serology to determine duration 


4, Tertiary stage 


a. Develops in one-third of untreated patients 
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Source: R.P. Usatine, M.A. Smith, E.J. Mayeaux, Jr., H.S. Chumley 
The Color Atlas and Synopsis of Family Medicine, Third Edition 
Copyright © McGraw-Hill Education. All rights reserved. 


Figure 5-7. Primary syphilis. A: Chancre on glans penis in 
primary syphilis. B: Chancre in tongue in primary syphilis. 

(A: Reproduced with permission from Public Health Image Library, 
Centers for Disease Control and Prevention. B: Reproduced with 
permission from Division of STD Prevention, National Center 

for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Center for 
Disease Control and Prevention.) 


b. Gummas (syphilitic granulomas with caseating necrosis) 
affect involved organs and usually develop over 4-10 years 
but may develop earlier in HIV-infected patients. 

c. Protean manifestations of tertiary syphilis include heart 
(aortic root and coronary artery involvement), eyes, skin, 
and CNS involvement 


5. Neurosyphilis 


a. May be asymptomatic (positive CSF findings) or 
symptomatic 

b. Neurosyphilis can develop early after syphilis infection 
in HIV-infected patients. 

(1) Typical early symptoms include cranial nerve 
palsies, meningitis, or meningovascular symptoms 
(strokes secondary to arteritis). One report found 
visual symptoms in 51%; headache in 32%; and 
gait difficulty, hearing loss, meningismus, or altered 
mental status in < 5%. 


(2) Early neurosyphilis develops in 1.7% of HIV-infected 
MSMs who acquire syphilis. 


Source: Usatine RP, Smith MA, Mayeaux EJ, Chumley HS: The Color Atlas 
of Family Medicine, Second Edition: www.accessmedicine.com 
Copyright © The McGraw-Hill Companies, Inc. All rights reserved. 


Figure 5-8. Secondary syphilis rash. A: Rash in secondary 
syphilis. B: Palmar rash in secondary syphilis. (A: Reproduced 
with permission from Division of STD Prevention, National Center 
for HIV/AIDS, Viral Hepatitis, STD, and TB Prevention, Center for 
Disease Control and Prevention. B. Reproduced with permission 
from Usatine RP, Smith MA, Mayeaux EJ, et al: The Color Atlas of 
Family Medicine, 3rd ed. New York, NY: McGraw-Hill Education; 
2019, Photo contributor: Jonathan B. Karnes, MD.) 


c. Typical late symptoms of neurosyphilis include tabes 
dorsalis or syphilitic myelopathy with demyelination 
of the posterior columns and dorsal roots (sensory 
symptoms of formication and shooting pains, impaired 
proprioception with ataxic gait and positive Romberg 
signs) and general paresis of the insane or parenchymal 
brain syphilis (personality changes, progressive dementia 
associated with motor and psychotic features, seizures, 


and generalized or focal weakness with the Argyll- 
Robertson pupil which accommodates but does not 
react to light). 


. Persons with secondary syphilis or neurosyphilis may 


have ophthalmic symptoms (anterior uveitis, panuveitis, 
optic atrophy) or neurosensory hearing loss. 


Evidence-Based Diagnosis 


A. Serologic diagnosis of syphilis 


1. Types of syphilis tests 


a. 


Nontreponemal tests serum rapid plasma reagin (RPR) 
and CSF VDRL 


(1) Detect antibodies to cardiolipin 


(2) Not specific for treponemal infection (false-positive 
in 1-2% of the US population) 


(3) Decrease in titer and may become negative after 
appropriate treatment of syphilis 


(4) May be falsely negative in long-standing latent infection 


. Treponemal tests: fluorescent treponemal antibody 


absorbed (FTA-ABS), T pallidum enzyme immunoassay 
(TP-EIA), T pallidum particle agglutination (TP-PA), 
and T pallidum microhemagglutination (MHA-TP) 


(1) Detect specific treponemal antibodies 
(2) May remain positive for life even after appropriate 
treatment 


(3) Cannot distinguish between treated and untreated 
infections 


2. Classic algorithm for diagnosis of syphilis 


a. 


b. 


e 


Nontreponemal test (RPR) is performed first 

If RPR is positive, a confirmatory treponemal test is 
performed (FTA-ABS) 

If RPR is positive, the lab determines the quantitative 
RPR titer (1, 2, 4, 8, 16...), useful to follow treatment 
responses. 


. If both RPR and FTA-ABS are positive, syphilis is 


confirmed. Prior syphilis history and current symptoms 
are taken into account to decide whether and how to 
treat the patient. 

If RPR is positive and FTA-ABS is negative, the results 
are presumed to be a false positive. 


3. Reverse algorithm for diagnosis of syphilis (Figure 5-9) 


a. 


Larger labs use the reverse sequence syphilis algorithm 
because it is much less time-consuming for a large 
number of screenings. 


. An initial treponemal test easily automated (TP-EIA) is 


performed first. 
If TP-EIA is negative, syphilis is ruled out. 


. If TP-EIA is positive, a nontreponemal test (RPR) is 


performed. If RPR is positive, the lab determines the 
quantitative RPR titer. 

If RPR is negative, a second treponemal test (T pallidum 
particle agglutination) is performed. 

If only the initial TP-EIA is positive, it is most likely a 
false-positive. 


. If two tests are positive (TP-EIA plus either RPR or 


T pallidum particle agglutination), the patient has 
evidence of either current or past syphilis. The screening 
does not differentiate prior treated and cured syphilis 
from current syphilis. Whether and how to treat depend 
on syphilis history and current clinical presentation. 
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EIA or CIAT 


EIA/CIA EIA/CIA 


F = 


Quantitative RPR 
or other 
nontreponemal test 


RPR 

+ RPR 
Syphilis - 

(past or present) 


TP-PA 


TP-PA 


Syphilis unlikely 


TP-PA 
+ 
Syphilis 
(past or present) 


EIA/CIA, enzyme or chemiluminescence immunoassay; RPR, rapid 
plasma reagin (RPR); TP-PA, Treponema pallidum particle 
agglutination (TP-PA). 


Figure 5-9. Recommended algorithm for reverse sequence 
syphilis screening. (Reproduced with permission from Centers 
for Disease Control and Prevention: Discordant results from 
reverse sequence syphilis screening—five laboratories, 
United States, 2006-2010, MMWR Morb Mortal Wkly Rep. 2011 
Feb 11;60(5):133-137.) 


B. Primary syphilis (chancre) 

1. Most patients with identified chancre and recognized risk 
factors for syphilis are diagnosed clinically and treated 
empirically. 

2. Dark-field exam of chancre, direct fluorescent antibody, 
and PCR may help confirm that an ulceration is indeed 
primary syphilis, but these tests are not readily available at 
the point of care. 

3. The diagnosis of chancre is confirmed by serology (treponemal 
or nontreponemal test) about 75% of the time, but repeat 
testing 2 weeks later improves the sensitivity. 


C. Secondary syphilis: Serology is highly sensitive for secondary 
syphilis, and patients usually have a high RPR titer. 
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a. CSF VDRL is highly specific, but sensitivity is 
only = 50%. 

b. CSF pleocytosis is more sensitive but much less specific 
as other infections increase CSF WBCs (including HIV 
and Ols). 

c. Reverse transcriptase PCR testing of CSF for T pallidum 
has limited sensitivity. 

d. CSF FTA-ABS is highly sensitive but much less specific 
due to blood contamination during LP, even if no red 
blood cells are identified. A negative CSF FTA-ABS 
makes neurosyphilis unlikely. 


D. Tertiary syphilis 
1. Nonspecific treponemal tests of serum (RPR) positive in 
only two-thirds of patients 


2. Treponemal tests highly sensitive (FTA-ABS 100% sensitive) 


E. Neurosyphilis 


1. Approximately half of men with neurosyphilis have no other 
history or evidence of syphilis. 


Consider neurosyphilis in HIV-infected 
patients with new visual symptoms or 
headache. 
5. Perform LP to look for neurosyphilis in any HIV patient 
2. CD4TL count: 25-882 cells/mcL; mean CD4TL count: with syphilis and either: 


217-312 cells/mcL 


3. Estimating test accuracy difficult due to the lack of a gold 
standard 


a. Neurologic symptoms of any type, including meningitis, 
stroke-like syndrome, visual loss, hearing loss, dementia, 
or CNS focal deficit 

b. Persistent signs of infection despite treatment: failure of 
RPR to fall fourfold with treatment 


4, Commonly used criteria include either positive CSF VDRL 
or positive serum serology for syphilis and CSF pleocytosis. 


Table 5-3. Summary of findings in CNS disorders in AIDS patients. 


Radiologic Features 


Disease Common Clinical Features (See Figure 5-5) Test of Choice 


Mass Lesions 


Headache MRI multiple ring enhancing lesions in Serum Toxoplasma IgG almost always 
Focal findings most patients positive 

Mental status changes MRI 

Onset days 

CD4 < 100/mcL 


Headache 

Focal findings 

Mental status changes 
Onset weeks-months 
CD4 average 100/mcL 
(may be > 200/mcL) 


Headache 

Focal findings 

Mental status changes 
Onset days-weeks 
CD4 < 50/mcL 


Headache 
Mental status changes 
CD4 < 100/mcL 


Dementia, ataxia, tremor 


CD4 < 200/mcL 


Mental status changes 
Headache 


Focal findings CD4 < 50/mcL 


Mental status changes 
Cranial nerve palsies 
Any CD4 count 


MRI single or multiple, asymmetric white 
matter lesions 
No mass effect or enhancement 


MRI or CT single (50%) or multiple (50%) 
irregular diffusely enhancing lesions; 
Lesions may be large (> 4. cm) 


MRI may show atrophy and/or 
symmetric hyperintensities in the deep 
white matter and basal ganglia without 
contrast enhancement 


MRI may show periventricular 
enhancement, ventricular enlargement, 
or be normal 


MRI demonstrates meningeal 
enhancement, occasional mass, or may 
be normal 


CSF PCR JC virus 
If negative, consider brain biopsy 
MRI 


CSF PCR EBV 

If negative, perform brain biopsy if 
treatment planned 

MRI 


Serum or CSF cryptococcal antigen 
CSF PCR and fungal culture 


Diagnosis of exclusion 
Imaging may be very suggestive 


CSF AFB stain, large volume CSF for culture 
CSF M. tuberculosis PCR adjunct 
Low sensitivity of diagnostic tests 


Visual symptoms, headache, 
cranial neuropathy, CVA, dementia 
Any CD4 count 


May demonstrate CVA, rarely mass lesion Serum syphilis serology (see text) 


CSF RPR, CSF FTA-ABS 


Neurosyphilis 


AFB, acid-fast bacilli; CMV, cytomegalovirus; CNS, central nervous system; CSF, cerebrospinal fluid; CVA, cerebrovascular accident; EBV, Epstein-Barr virus; FTA-ABS, fluorescent treponemal 
antibody- absorbed; PCR, polymerase chain reaction; PML, progressive multifocal leukoencephalopathy; RPR, rapid plasma reagin; TB, tuberculosis. 


6. Consider patients at higher risk for neurosyphilis if: 
a. Serum RPR titer > 1:32 


(1) Increases the likelihood of neurosyphilis in 
HIV-infected persons with syphilis 


(2) 76-96% sensitive, 59% specific 


(3) Most experts do not perform LP in every patient 
with RPR = 1:32, but monitor such patients closely 


b. CD4TL count < 350 cells/mcL 


(1) Increases the likelihood of neurosyphilis in 
HIV-infected persons with syphilis 


(2) 69% sensitive, 53% specific 


c. HIV-infected patients with late latent syphilis (> 1 year) 
or of unknown duration 


Treatment 
A. Primary and secondary syphilis 
1. Single-dose benzathine penicillin IM 
2. Penicillin allergy: doxycycline twice daily for 2 weeks 
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3. Follow RPR every 3 months for 1 year to document 4-fold 
fall in titer. 


B. Latent syphilis 
1. If duration < 1 year, treat like primary and secondary syphilis 


2. If duration > 1 year or unknown, administer IM 
benzathine penicillin weekly for 3 weeks. 


3. Follow RPR every 6 months for 2 years to document 4-fold 
fall in titer. 


C. Neurosyphilis 
1. High-dose IV penicillin for 10-14 days 


2. Penicillin allergy: high-dose ceftriaxone daily for 14 days, 
or oral doxycycline 200 mg twice daily for 28 days, or 
desensitization to penicillin followed by IV penicillin for 
10-14 days. The latter strategy is the most effective and an 
infectious disease consultant should be involved in these 
complex cases. 


A summary of the clinical and radiological features, CD4TL 
count, and tests of choice of the common CNS disorders in AIDS 
patients is presented in Table 5-3. 


| have an HIV-positive patient with a cough and fever. 
How do | determine the cause? 


CHIEF COMPLAINT 


PATIENT v 


Mr. L is a 35-year-old man who is HIV-positive. His chief 
complaints are cough and fever lasting for 4 days. 


and fever in HIV-positive patients? How would 


What is the differential diagnosis of cough 
Y you frame the differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


The most common pneumonias in HIV-infected patients are 
bacterial pneumonia, PJP, and pulmonary TB. Taken together, 
they account for 91% of pulmonary infections in HIV-positive 
patients. Three pivotal features aid in the diagnosis of these com- 
mon pneumonias in HIV-infected persons. First, the CD4TL 
count gauges the level of immunocompromise. Virulent infec- 
tions, such as pulmonary TB or bacterial pneumonia, may occur 
in patients with any CD4TL count. On the other hand, less viru- 
lent infections, such as PJP, are seen almost exclusively in patients 
with CD4TL < 200 cells/mcL. 

The second pivotal feature is that certain diseases present acutely 
(bacterial pneumonia), but other diseases present subacutely or 
chronically (pulmonary TB or PJP). 

The final pivotal feature that aids in the diagnosis of these com- 
plaints is the pattern on chest radiograph. Lobar infiltrates suggest 
bacterial pneumonia, whereas diffuse or interstitial infiltrates are 


seen in PJP and TB. Patterns that suggest pulmonary TB include 
apical or cavitary infiltrates (if CD4TL > 200 cells/mcL), hilar 
lymphadenopathy, or nodular infiltrates. The chest radiographic 
pattern in pulmonary TB varies depending on the patient’s degree 
of immunosuppression. Table 5-4 summarizes the typical CD4TL 
count, acuity, and chest radiographic pattern and approach to 
pulmonary infection in HIV-positive patients. 

Tumors may also cause pulmonary complaints. Not surpris- 
ingly, aggressive neoplasms, such as lung cancer, may occur at any 
CD4TL count, whereas pulmonary lymphoma usually develops in 
patients with CD4TL counts < 500 cells/mcL, and Kaposi sarcoma 
usually develops in patients with CD4TL < 200 cells/mcL. 

As noted above, the most common pneumonias in HIV-infected 
patients are bacterial pneumonia, PJP and pulmonary TB. PJP is 
reviewed in Chapter 10 and will be mentioned here only briefly. 
There are a large number of less common causes of pneumonia 
in HIV-infected patients that will not be reviewed here including 
endemic or geographically limited fungi (blastomycosis, coccid- 
ioidomycosis, and histoplasmosis), opportunistic fungi (crypto- 
coccosis and, in late AIDS, aspergillosis), uncommon bacterial 
pathogens (Nocardia, Rhodococcus equi, M kanasii) and CMV. 
The remainder of this section will focus on bacterial pneumonia, 
pulmonary TB, and M avium infection in HIV-infected patients. 


Differential Diagnosis of Pulmonary 
Processes in Patients with HIV 


A. CD4TL count > 500 cells/mcL 


1. Bacterial pneumonia 
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Table 5-4. Summary of findings in pulmonary infection in HIV-positive patients. 


Variable Tuberculosis Bacterial Pheumonia PJP 
Acuity Subacute Acute Subacute 
Weeks to months < 1 week Weeks to months 
CD4 Any count Any count < 200/mcL 


CD4 > 200 /mcL: Apical, cavitary or 
nodular lesions 

CD4 < 200 /mcL: Normal, or middle 
or lower lobe consolidation, miliary 
pattern, lymphadenopathy 


Foreign born or traveler to endemic 
area, recent exposure, prior positive 
PPD or IGRA, injection drug use, 
prison 


Diagnostic tests of choice Sputum smear and culture. 
BAL if no productive cough; 


Biopsy if miliary TB 


Lobar consolidation Bilateral perihilar diffuse symmetric 


interstitial pattern 


Injection drug use 
Low CD4 count increases risk 


Elevated lactate dehydrogenase, 
more hypoxia than expected from 
chest radiographic findings 


Sputum culture, Gram stain and 
blood culture 


Sputum obtained by BAL' 
Silver stain, H&E, or DFA for PJP 


'Most institutions lack the expertise to reliably detect PJP in expectorated sputum. BAL is usually required. 
BAL, bronchoalveolar lavage; DFA, direct immunofluorescent assay; H&E, hematoxylin and eosin; IGRA, interferon gamma release assay; PJP, Pneumocystis jirovecii pneumonia; PPD, purified 


protein derivative; TB tuberculosis. 


2. Pulmonary TB 


3. Lung cancer 


B. CD4TL count 200-499 cells/mcL: all of the above plus 
lymphoma 


C. CD4TL count 100-199 cells/mcL: all of the above plus PJP 


D. CD4TL count < 100 cells/mcL: all of the above plus the 
following: 
1. Fungal infections (blastomycosis, coccidioidomycosis, 
cryptococcosis, histoplasmosis, and aspergillosis) 


2. CMV: when found in bronchoalveolar lavage culture, it 
usually reflects asymptomatic reactivation rather than the 
etiology of pneumonia, although CMV is occasionally 
responsible for pneumonia in advanced AIDS. 


3. Nontuberculous mycobacteria, especially MAI and 
M kansasii 


4. Kaposi sarcoma 


PATIENT R 


Mr. L reports that he was feeling well until 4 days ago when 
he developed the sudden onset of fever 38.8°C, cough pro- 
ductive of green sputum, and right-sided chest pain with 
inspiration. He feels moderately short of breath with exer- 
tion. Medical history is remarkable for sexually acquired HIV 
infection diagnosed 2 years ago. His last CD4TL cell count 
1 month ago was 400 cells/mcL. At that time, his viral load 
was undetectable. He is compliant with ART. 


At this point, what is the leading hypothesis, 
j what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


There are 2 key features to Mr. Ls presentation. The first pivotal 
feature is that his CD4TL count is only moderately reduced. 
This makes a variety of OIs unlikely (PJP, MAI, CMV, and 
cryptococcosis). On the other hand, pulmonary TB, bacte- 
rial pneumonia, and blastomycosis are sufficiently virulent to 
present in patients with normal or mildly impaired immune sys- 
tems. The second pivotal feature is the rapid development of the 
pulmonary process, which strongly favors bacterial pneumonia 
over pulmonary TB. The differential diagnosis is summarized 


in Table 5-5. 


PATIENT v 


Physical exam reveals temperature, 58.6°C; BF 120/75 mm 
Hg; HR, 110 bpm; RR, 18 breaths per minute. Lung exam 
reveals crackles over the lower one-third of posterior right 
chest. Chest radiograph reveals a right lower lobe consol- 
idation. No effusion is seen. WBC is 8000O/meL with 15% 
bands. Sputum Gram stain reveals numerous PMNs and 
gram-positive diplococci. The initial AFB smear is negative. 
Blood cultures are sent. 


y 


Leading Hypothesis: Bacterial Pneumonia 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 
you need? 


Textbook Presentation 


Typical onset is acute (< 1 week) with productive cough and fever. 
Patients may produce purulent sputum and complain of pleuritic 
chest pain. Presentation is similar to bacterial pneumonia in 
HIV-negative patients. 


Table 5-5. Diagnostic hypotheses for Mr. L. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
Bacterial Acute onset, any CD4 Chest radiograph: lobar 
pneumonia count, purulent sputum infiltrate(s) 


Sputum culture and Gram 
stain, blood culture 
Pneumococcal urinary 
antigen, Legionella 
urinary antigen 


Tuberculosis Recent exposure, CD4 > 200/mcL: 


positive PPD Chest radiograph shows 
or IGRA, foreign born, apical, cavitary or nodular 
subacute onset, any lesion 
CD4 count CD4 < 200/mcL: 
Chest radiograph shows 
lower lobe consolidation, 
adenopathy 
Sputum AFB smear and 
culture 
Other Hypotheses 
PJP Subacute/chronic Chest radiograph: 
process CD4 < 200/mcL, bilateral diffuse perihilar 
not receiving TMP-SMX infiltrates 
prophylaxis 


AFB, acid-fast bacillus; IGRA, interferon gamma release assay; MAC, Mycobacterium 
avium complex; PCP, Pneumocystis jirovecii pneumonia; PPD, purified protein derivative; 
TMP-SMX, trimethoprim-sulfamethoxazole. 


Disease Highlights 


A. Bacterial infection is the most common cause of pneumonia 
associated with HIV and AIDS. HIV should therefore be 
considered in any patient with severe or recurrent community- 
acquired pneumonia. 


B. Recurrent bacterial pneumonia (> 2 episodes within 1 year) is 
an AIDS-defining condition. 

C. May occur at any time during course of HIV infection 

D. Risk of bacterial pneumonia increases as CD4TL count falls. 
IDU further increases the risk. 
1. CD4TL count 


a. Rate of bacterial pneumonia in HIV-negative patients: 
0.9%/year 

b. Rate of bacterial pneumonia in HIV-positive patients 
(1) CD4TL > 500 cells/mcL: 2.3%/year 
(2) CD4TL 200-500 cells/mcL: 6.8%/year 
(3) CD4TL < 200 cells/mcL: 10.8%/year 


(4) Two-thirds of cases in HIV-infected patients 
developed in those with CD4TL < 200 cells/mcL. 


2. IDU 


a. Pneumonia incidence in HIV-infected patients who are 
IDUs is twice that in HIV-infected patients who are not 
IDUs. 


b. Increased rate of septic emboli from infective endocarditis 
contribute to the increased risk of pneumonia. 
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3. ART significantly reduces the risk of bacterial pneumonia 


(45%). 


E. Etiology 
1. S pneumoniae is the most common cause of bacterial 
pneumonia. Other common bacterial etiologies are 
H influenzae; Mycoplasma pneumoniae; Legionella; S aureus, 
including community-acquired methicillin-resistant 
S aureus; and Pseudomonas aeruginosa. 


2. S pneumoniae is associated with higher WBC than 
P aeruginosa (12,400/mcL vs 5000/mcL) and higher 
average CD4TL count (106 cells/mcL vs 19 cells/mcL). 


3. P aeruginosa is the reported causative pathogen in up to 
38% of hospital-acquired pneumonias and 3—25% of 
community-acquired pneumonias; it is associated with 
33% in-hospital mortality rate. 


4. Concomitant PJP is present in 13% of patients with 
bacterial pneumonia. 


E Complications and prognosis 
1. Bacterial pneumonia progresses more rapidly and is more 
often complicated in HIV-infected persons than in Non- 
HIV infected persons. 


2. 30% of bacterial pneumonias are associated with bacteremia; 
bacteremia is more common with S pneumoniae. 
3. Among hospitalized patients, overall mortality is 9.3-27%. 

a. 6—13 times higher mortality than general US population 
(and 1.2-2.4 times higher than population > 65 years) 

b. 5 predictors of mortality include septic shock, CD4TL 
count < 100 cells/mcL, significant pleural effusion 
(extending beyond costophrenic angle), cavities and 
multilobar infiltrates. Mortality is proportional to 
number of risk factors (Table 5-6). 

c. Mortality increases during influenza season. Influenza 
infection may result in either severe influenza virus 
pneumonia or bacterial pneumonia, most often due to 
S pneumoniae or S aureus. 


G. Pyogenic bacterial bronchitis with productive cough, fever, and 
absence of infiltrates is more common in HIV-infected patients. 


Evidence-Based Diagnosis 


A. Initial evaluation 
1. Should include a chest radiograph, blood and sputum 
cultures, sputum Gram stain, and WBC 


2. Urinary pneumococcal and Legionella pneumophila 
serogroup 1 Ag testing is performed routinely and often 


helpful. 


Table 5-6. Mortality among HIV-positive patients with 
bacterial pneumonia. 


No. Predictors’ Mortality (%) 
0 1.3 
1 75 
2 8.7 
3 34.5 
4 42.8 


"Predictors: septic shock, CD4TL count < 100/mcL, significant pleural effusion (extending 
beyond costophrenic angle), cavities, and multilobar infiltrates. 
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B. Airborne precautions should be followed in all HIV-infected 


patients with pneumonia. 
1. They should be placed in a negative-pressure isolation room. 


2. 3 sputum acid-fast stains should be done to rule out 
pulmonary TB. 


. Toxic appearance is uncommon but suggests bacterial 
pneumonia over PJP or pulmonary TB (sensitivity, 10.6%; 
specificity, 97.8%; LR+, 4.8) 

. Pneumococcal pneumonia 
1. Common symptoms include cough (93%), subjective fever 

(90%), pleural pain (52-91%), and chills (74%); 51% of 
patients have hemoptysis and 63% have temperature > 38°C. 


2. The median duration of symptoms is 4 days. 


3. Sputum Gram stain is 58% sensitive and more frequently 
positive if collected within 24 hours of antibiotics. 


4. Sputum culture is 56% sensitive: the real pathogen is 
more often isolated if sputum culture is performed before 
starting antibiotics. When sputum culture is delayed 
> 24 hours after starting antibiotic, respiratory colonizers 
are more often isolated; for example, a respiratory sample 
obtained from a person with severe pneumonia caused 
by S pneumoniae who has been intubated in the ICU 
for 48 hours may grow P aeruginosa that colonizes the 
ventilator tubing without causing pneumonia. 


5. Blood cultures are positive in 31-95%. 


6. Pneumococcal urinary Ag: 79% sensitive and 94% 
specific (LR+, 13; LR-, 0.2). The test may be also be 
positive due to colonization or upper respiratory infections 
with S pneumoniae. 


Antibacterial coverage should not be limited 
to S pneumoniae in HIV-infected patients 
with pneumonia and a positive pneumococcal 
urinary Ag. 


. Legionella pneumonia 
1. One study reported that certain findings were more 
common in patients with Legionella pneumonia than 
S pneumoniae, including extra-respiratory symptoms 
(57% vs 24%), hyponatremia (57% vs 13%), and 
elevated creatine phosphokinase (57% vs 17%). 
2. Respiratory failure is more common with Legionella than 
S pneumoniae (33% vs 2%). 
. M pneumoniae is usually diagnosed by IgM ELISA, 4-fold 
change in IgG, or the presence of cold agglutination. 
. Chest radiograph 
1. Standard imaging includes posteroanterior plus lateral chest 
radiograph. 
2. Typically demonstrates lobar or multifocal consolidation. 
3. Lobar consolidation is not always seen but strongly suggests 


bacterial pneumonia over PJP or pulmonary TB (sensitivity, 
54%; specificity, 90%; LR+, 5.6; LR-, 0.51). 

4, Lobar infiltrates in patients with fever for < 1 week strongly 
suggests bacterial pneumonia (sensitivity, 48%; specificity, 
94%; LR+, 8.0; LR-, 0.55). 

5. Chest radiographic patterns did not distinguish 
S pneumoniae from P aeruginosa or Legionella infection. 

6. One report found that 82% of HIV-infected persons with 
pulmonary complaints had abnormalities, including pleural 


effusions, cavities and abscess, on high-resolution CT scans 
that were not detected on chest radiograph. 


High-resolution CT scanning should be 
considered for HIV-infected patients who do 
not respond to therapy and for ill patients with 
respiratory symptoms or signs but an unexpect- 
edly normal chest radiograph. 


H. Bronchoscopy 


I: 


Indicated in patients who do not respond to therapy or 
when concomitant infection is likely. 


2. Sensitivity of bronchoalveolar lavage for bacterial 


pneumonia: 70% (if performed early) 


Treatment 


A. Prevention 


1. 


TMP-SMX PJP prophylaxis in patients with a CD4TL 
count < 200 cells/mcL also decreases the incidence of 
bacterial pneumonia by 67%. 


. Pneumococcal vaccines 


a. Two pneumococcal vaccines are recommended in 
HIV-infected persons: the 13-valent conjugated 
pneumococcal vaccine (Prevnar-13) and the 23-valent 
polysaccharide pneumococcal vaccine (Pneumovax). 
Both decrease pneumococcal disease significantly, but 
the combination is superior. 

b. The 23-valent polysaccharide pneumococcal vaccine 
covers 86% of serotypes but is not as immunogenic as 
the 13-valent conjugated pneumococcal vaccine. 

c. CDC recommends pneumococcal vaccine use as early 
as possible in HIV infection. 

(1) Vaccination should be delayed 4 weeks in 
individuals initiating ART to allow for immune 
reconstitution. 


(2) Usually, the more immunogenic conjugated 
pneumococcal vaccine is administered first, and 
the less immunogenic polysaccharide vaccine 
is administered 2 months later, although it 
may be preferable to wait for the latter until 
CD4 > 200 cells/mcL. 


d. A polysaccharide pneumococcal vaccine booster is 
recommended every 5 years. A booster may also be useful 
in patients whose initial CD4TL is < 200 cells/mcL after 
significant immune reconstitution occurs (an increase of 


CDA4TL > 100 cells/mcL). 


. Therapy for typical bacterial pneumonia is usually initiated 


empirically. 


. Inappropriate antimicrobial therapy is associated with 


markedly increased mortality in patients with shock 
(85.7% compared with 25% with appropriate therapy). 


. Antibiotics must cover common pathogens (S pneumoniae, 


S aureus, H influenzae, M pneumoniae, and P aeruginosa). 
Local resistance patterns should be considered. 


. A common strategy includes azithromycin and ceftriaxone. 


. There should be a low threshold for including anti- 


methicillin-resistant S aureus coverage, particularly in 
patients with a history of IDU; patients undergoing 
hemodialysis; MSMs; and patients with severe, presumably 
bacterial, pneumonia during influenza season. 


. Pseudomonas infection 


a. Should be considered when the CD4TL is low. 
b. Treat with an antipseudomonal beta-lactam antibiotic 


(1) Piperacillin/tazobactam, cefepime, ceftazidime, 
meropenem 


(2) Ceftazidime/avibactam or ceftolozane/tazobactam 
for multidrug-resistant P aeruginosa isolates 


c. An aminoglycoside (usually tobramycin) may be added 
initially pending susceptibility data, but there is no 
benefit of continuing tobramycin if Pseudomonas is 
susceptible to the antipseudomonal beta-lactam. 

9. Patients with uncomplicated pneumonia have a time course 
of clinical and radiologic response to therapy similar to 
non—HIV-infected persons. 


MAKING A DIAGNOSIS 


Serial sputum samples are sent for acid-fast bacilli (AFB) 
smear and culture. All AFB stains are negative. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, bacterial pneumonia? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


A critical decision at this point in the evaluation of an HIV-infected 
patient with pulmonary complaints is whether the patient needs 
bronchoscopy with bronchoalveolar lavage to establish the caus- 
ative pathogen. In HIV-positive patients with infiltrates, bron- 
choalveolar lavage is highly sensitive (86%) if performed within 
24 hours of starting antibiotics. Transbronchial biopsy increases the 
sensitivity further but is rarely performed. Due to the large number 
of potential pathogens, empiric treatment for community-acquired 
bacterial pneumonia is often inappropriate except in the cases in 
which bacterial pneumonia is strongly suspected. Acute onset and 
focal infiltrates suggest bacterial pneumonia whereas subacute/ 
chronic progression, diffuse infiltrates, and cavitary lesions sug- 
gest other etiologies. Bronchoscopy is often necessary in such cases 
unless sputum analysis is diagnostic (positive AFB or rarely positive 
silver stain). Mr. Ls acute illness, and focal findings on the chest 
radiograph strongly suggest bacterial pneumonia. You wonder if 
pulmonary TB would present similarly in an HIV positive patient 
with this CD4TL count. 


Alternative Diagnosis: Pulmonary 
TB in AIDS Patients’ 


Textbook Presentation 


Pulmonary TB typically presents subacutely with cough and fever 
that have gone on for over a week (and often much longer) and sys- 
temic symptoms of night sweats and weight loss are common. In 
patients with CD4TL > 200 cells/mcL, the chest radiographic pat- 
tern is similar to the one seen in non—HIV-infected patients—that is, 
with apical, cavitary, or nodular infiltrates. In patients with CD4TL 
< 200 cells/mcL, the pattern on chest radiograph is often atypical: 
lower lobe infiltrates, miliary infiltrates, and lymphadenopathy are 
more common. Extrapulmonary TB is also more common in AIDS. 


"TB in the non—HIV-infected patients is covered in Chapter 9, Cough, 
Fever, and Respiratory Infections. 
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Disease Highlights 


A. There are currently more worldwide cases of TB than at any 
time in human history: per CDC data, in 2017, there were an 
estimated 10.0 million people with new TB and 1.3 million 
TB-related deaths worldwide. Latent TB infection affects a 
quarter of the world population. 


B. HIV-infected persons are at highest risk for TB (170 times 
higher incidence). 
1. Risk increases further in patients from endemic areas and 
among IDUs. 


2. 9000 TB cases were reported in 2017 in the United States, 
a 1.6% decrease from 2016. 


C. TB in turn increases both HIV replication and the risk of 
death. 


D. Worldwide, TB accounts for 30% of HIV-related deaths. 
E. Epidemic in sub-Saharan Africa and parts of Asia 


E 50% of cases secondary to recent infection (progressive 
primary TB) 

G. TB may be the first manifestation of HIV infection and is an 
AIDS-defining illness. 


All patients with TB should be tested for HIV. 


H. Clinical characteristics 
1. Early HIV infection: pulmonary TB is fairly typical. 
2. Advanced HIV infection 
a. Extrapulmonary TB more frequent 


(1) More common in the AIDS population (30%) than 
in patients without AIDS (15%) 


(2) Most common sites of extrapulmonary TB include 
blood, lymph nodes, bone marrow, genitourinary 
tract, CNS, and liver. 19% of patients had cervical 
or supraclavicular lymph node involvement. 


(3) Other syndromes seen in these patients include 
weight loss, fever of unknown origin, and TB 
meningitis. 

b. Chest radiographic pattern more frequently atypical 

(see below). 


Extrapulmonary TB is common in HIV- 
infected patients and extrapulmonary sites of 
infections may provide a target for diagnostic 
procedures. 


Evidence-Based Diagnosis 


A. Prolonged fever (> 7 days) is more common in HIV-infected 
persons with pulmonary TB than in PJP or bacterial 
pneumonia (sensitivity, 56%; specificity, 78%; LR+, 2.5; 
LR-, 0.57). 


B. Weight loss is also more common with pulmonary TB than 
with PJP or bacterial pneumonia (sensitivity, 67%; specificity, 
68%; LR+, 2.1; LR-, 0.49). 


C. Standard tests in patients with suspected pulmonary TB 
should include chest radiograph (with posteroanterior and lat- 
eral views), 3 sputum AFB stains and cultures, PPD or IGRA, 
and blood and urine cultures. 
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D. Chest radiography 
1. Certain radiographic findings, including cavitary lesions, 
hilar lymphadenopathy, and nodular lesions, are infrequent 
but suggestive of pulmonary TB (Table 5-7). 


The chest radiograph in HIV-infected patients 
with pulmonary TB may be typical or atypical. 
Pulmonary TB should be considered in patients 
with apical or cavitary disease, nodular infil- 
trates, or lymphadenopathy. 


2. However, the radiographic manifestations of pulmonary 
TB vary with degree of immunosuppression (Table 5-8). 


a. Early HIV infection (CD4TL > 200 cells/mcL): chest 
radiograph usually shows the typical reactivation 
pattern: upper lobe disease or apical segment of lower 
lobe with or without cavitation. 

b. Advanced HIV infection (CD4TL count < 200 cells/mcL): 


(1) Middle and lower lobe consolidation, lymph node 
enlargement, pleural effusions, and miliary patterns 
more often seen. 


(2) Pleural involvement more common 


(a) Often accompanied by fever (85%), cough 
(77%), and chest pain (36%). Weight loss is 
common (74%). 

(b) Unilateral exudative effusion 

(c) Concomitant lower lobe parenchymal infiltrate 
present in 44-73% 


Pleural effusions without an infiltrate can be a 
manifestation of TB in HIV-infected patients. 


3. Cavitary lesions with night sweats or prolonged fever 
(> 7 days) not sensitive for pulmonary TB but highly 
predictive (sensitivity, 8-11%; LR+, 0). 

4, Hilar lymphadenopathy with weight loss or with prolonged 
cough (> 7 days) was not sensitive for pulmonary TB but 
highly suggestive (sensitivity, 8%; LR+, 8—00). 


Table 5-7. Diagnostic accuracy of radiographic findings 
in HIV-infected patients for tuberculosis. 


Radiographic Finding Sensitivity Specificity LR+ LR- 


Cavitary lesions 16.7% 98.4% 10.72 0.85 
Hilar lymphadenopathy 11.1% 98.4% 7:15 0.90 


Nodular lesions 25.0% 92.7% 3.45 0.81 


Table 5-8. Frequency (%) of radiographic manifestations in 
HIV-infected patients with TB: Influence of CD4 count. 


CD4 Count (cells/mcL) 
Radiographic Finding > 400 200-399 < 200 
Cavitary lesions 63 44 29 
-Hilar lymphadenopathy < ooo wooo 2 
-Pleural effusions — ; aooo 1 wo 
-Miliary pattem 0 4 6 9 


5. Chest radiograph is normal in 10-21% of patients with 
pulmonary TB and advanced disease. 


Pulmonary TB can be present despite a normal 
chest radiograph and should be considered 

in HIV-positive patients with CD4TL 

< 200 cells/mcL and pulmonary symptoms. 


Such patients require isolation in a negative- 
pressure room. 


. PPD and IGRA: sensitivity depends on the degree of 


immunosuppression. 
1. CD4TL > 300 cells/mcL: 90% sensitive 
2. CD4TL < 100 cells/mcL: 

a. PPD (= 5 mm) 0% sensitive. 


b. IGRA test interpretation is complex in patients CD4TL 
< 100 cells/mcL. Most such patients have indeterminate 
IGRA results, which are not diagnostic. However, a 
negative result makes the diagnosis of TB less likely. 


| Sputum analysis 


1. AFB smear results 


a. Poor sensitivity (29-60%) is often due to the patient’s 
inability to produce adequate sputum. Sensitivity is 
67% in patients able to produce adequate sputum. 

b. Specificity falls at lower CD4TL counts due to 
increasing incidence of MAI but remains remarkably 
high in this group (92%). 

2. AFB culture: Sensitivity ranges from 43% to 100%. 
Sensitivity approaches 100% in patients able to produce 
adequate sputum. 


. Mycobacterium tuberculosis PCR testing of sputum 


1. Helps distinguish pulmonary TB from MAI, M kansasii, 
or colonizing/contaminating nontuberculous mycobacteria 
(often Mycobacterium gordonae) 

2. Primarily used when AFB stains positive 

3. Particularly useful if suspicion of pulmonary TB is low 
a. Positive rapid tests help confirm pulmonary TB, 

negative tests make pulmonary TB less likely 
b. 95% sensitive and specific in this situation 

4, Also useful when clinical suspicion is high and smear 
negative 
a. Rapid tests reported 53% sensitive, 93% specific. 

b. Positive tests suggest pulmonary TB 
c. Cultures still required to test drug susceptibility 
5. A diagnostic algorithm is shown in Figure 5-10. 


. Blood culture for mycobacteria 


1. Blood cultures are positive in 26-42% of HIV-positive 
patients with TB. 


2. Sensitivity increases to 49% in patients with CD4TL 
< 100 cells/mcL. 


. Bronchoscopy 


1. Smear sensitivity: 50-57%; specificity: 99% in endemic 
area 

2. Culture sensitivity: nearly 100% 

3. Some studies report similar sensitivities to induced sputum. 


4. Bronchoscopy associated with increased transmission of 
M tuberculosis to medical personnel. Risk is minimal if 
bronchoscopy is performed in a negative-pressure room. 
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Evaluate probability of TB: 
1. Typical chest radiograph 
(apical or cavitary) 

2. Risk factors: (injection drug 
use or endemic area) 


Y 


Blood culture, sputum AFB smear and cul 


ture, urine culture, PPD, chest radiograph 


y 


High clinical suspicion 


| (+) 


Culture and treat 


Rapid 
diagnostic 
test 


Consider 
bronchoscopy 


i 


Low clinical suspicion 


| -) 


Culture and wait 


Rapid 
diagnostic 
test 


AFB, acid-fast bacillus; PPD, purified protein derivative; TB, tuberculosis. 


Figure 5-10. Diagnosis of pulmonary tuberculosis: role of rapid diagnostic tests. 


5. Induced sputum is preferred. 


6. If bronchoscopy is performed for suspected miliary TB, 
transbronchial biopsy is recommended. 


Treatment 


A. Chemoprophylaxis 


1. Indicated for HIV-infected patients who have either a 
. Pleural evaluation positive PPD (induration = 5 mm) or a positive IGRA; 
1. Pleural fluid smear positive in 15% also indicated for HIV-infected patients who have had a 
: ies ce a de recent and significant exposure to persons with infectious 
2. Culture of pleural oe positiven 33 ia e y pulmonary TB regardless of PPD/IGRA results 
ey ALR tas ape onda cade sama aetbege bears TB 2 2. A chest radiograph should be performed and the 
positive in 33-50%. Sputum may be positive in patients 2 i 
l patient evaluated to rule out active TB (pulmonary or 
without parenchymal infiltrate. Ea ; : : 
extrapulmonary). In addition, even in patients with a 
normal chest radiograph but CD4TL < 200 cells/mcL, 
Obtain sputum for AFB stain and culture in sputum AFB stain and culture should be obtained. 
HIV-infected patients with pleural effusions, 3. Isoniazid prophylaxis for 9 months decreases the rate of 
even in those without infiltrates progression from latent to active TB from 7.4% to 2.6% 
in HIV-infected patients. 
4. Effusion is unilateral and exudative with lymphocyte 4. Patients should be evaluated monthly to monitor adherence 
predominance. and side effects of therapy. 
5. Pleural biopsy 5. Isoniazid liver toxicity 


a. Positive smear: 44—69% 
b. Positive pathology (granuloma): 88% 


a. Elevation of transaminases in 10—20% of patients, but 
symptomatic hepatitis much less common 
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b. Isoniazid should be stopped if transaminase elevation 
exceeds 5x the upper limit of normal, even if the patient 
is asymptomatic. 

c. Patients with alcohol abuse, chronic liver disease, or 
coinfection with hepatitis B or C virus should have 
monthly liver biochemical tests to rule out isoniazid- 
induced hepatitis. All HIV-infected patients are at 
higher risk for hepatotoxicity (NASH, drug adverse 
effects) and should receive monthly liver biochemical 
tests. 


. Rifampin prophylaxis for 4 months is an alternative when 


isoniazid cannot be used or to shorten the duration of 
prophylaxis; however, drug interactions have to be carefully 


reviewed. Adverse effects include hepatitis, blood dyscrasias, 


rash, and hypersensitivity. 


. Recently rifapentine plus isoniazid weekly for 12 weeks has 


become an acceptable alternative for HIV-infected patients 
with latent TB infection. 


. Active TB 
. Active TB is usually treated with rifabutin, isoniazid, 


pyrazinamide, and ethambutol (RIPE). If the isolate 
is susceptible to rifampin and isoniazid, ethambutol is 
stopped. After 2 months of therapy, pyrazinamide 

is stopped. Rifabutin and isoniazid are continued to 
complete 6 months of therapy. 


. Treating TB in HIV is complicated by clinically 


important drug interactions; consultation is 
recommended. Rifampin is rarely used in HIV- 
infected patients in the United States because rifabutin 
interactions are easier to manage. Unfortunately, 
rifabutin is expensive and not used extensively in 
low-income countries. 


. Directly-observed therapy is recommended for all patients 


with active TB, including HIV-positive patients. 
a. Decreases relapse rate from 20% to 5% 


b. Decreases development of multidrug-resistant TB from 
6% to 1% 


. Monthly follow-up sputum cultures are obtained: if the 


2-month culture remains positive, treatment is extended 
from 6 to 9 months. 


. Multidrug resistance is a major health problem. 


a. Definitions 
(1) Drug-resistant TB is resistant to any of the first- 
line drugs (rifampin, isoniazid, pyrazinamide, or 
ethambutol). 
(2) Multidrug-resistant TB is defined as resistance to 
both rifampin and isoniazid. 


(3) Extensively drug-resistant TB is defined as 
resistance to rifampin, isoniazid, fluoroquinolones 
(ciprofloxacin, moxifloxacin, levofloxacin) and one 
of the injectable second-line antituberculous drugs 
(capreomycin and aminoglycosides). 


(4) Drug-resistant TB is more common in HIV 
patients, but multidrug-resistant TB is uncommon 
in the United States. 

b. Drug-resistant TB arises in nonadherent patients. 
c. Suspect drug-resistant TB in patients with prior 

TB treatment, contact with known multidrug- 

resistant TB, or immigrants from countries where 

multidrug-resistant or extensively drug-resistant TB 

is prevalent. 


d. Case fatality rate is high in patients with multidrug 
resistant or extensively drug-resistant TB and HIV. 

e. Multidrug-resistant TB typically requires 5 to 6 drugs, 
including 3 drugs to which TB is susceptible. Expertise 
in treating multidrug-resistant TB is required. Therapy 


is recommended for at least 2 years. Surgical resection 
of localized disease is required in some patients. 


C. IRIS and pulmonary TB 


1. Infiltrates worsen in 36% of patients upon institution of 
ART due to immunologically mediated reactions (ie, IRIS). 


2. Increasing fever, infiltrates, and adenopathy may be seen. 

3. A second OI, poor adherence, drug resistance, or low 
potency of TB regimen needs to be excluded. 

4. IRIS is usually self-limited with pulmonary TB, but more 
severe reactions benefit from corticosteroids. 


D. BCG 


1. BCG is a live-attenuated Mycobacterium bovis strain with 
limited efficacy: it may prevent TB meningitis and miliary 
TB, but does not prevent the more common presentations 
of primary or reactivation TB. 

2. BCG is contraindicated in HIV-positive patients due to 
increased incidence of active infection or dissemination of 


the BCG strain. 


CASE RESOLUTION 


Z 


Mr. L's acute presentation and chest radiograph suggest 
bacterial pneumonia. FJP and MAC are unlikely given his 
high CDATL count. Similarly, pulmonary TB would be unlikely 
with such an acute presentation. Furthermore, at this 
CDATL level, pulmonary TB would be expected to present 
more typically (ie, with upper lobe or apical segment of lower 
lobe disease). The LR+ of bacterial pneumonia given the 
acuity of symptoms and lobar infiltrate is 8.0. Therefore, 
empiric therapy for bacterial pneumonia would be appropri- 
ate. Bronchoscopy should be performed if Mr. L does not 
respond promptly to antibiotic therapy to rule out an alter- 
native diagnosis like blastomycosis. 


Mr. L is given ceftriaxone (a third-generation cepha- 
losporin) and azithromycin. Urinary Ag is positive for 
5 pneumoniae and blood cultures return in 36 hours pos- 
itive for S pneumoniae, highly susceptible to penicillin and 
ceftriaxone. Mr. L. is treated with IV ceftriaxone because 
of the convenience of once a day administration, improves 
over the next 3-4 days, and is given oral amoxicillin and 
discharged. 


Table 5-9 summarizes the predictive value of clinical, radiologic, 
and combined findings for the diagnosis of PJP, pulmonary TB, 
and bacterial pneumonia in HIV-infected patients. 


REVIEW OF OTHER IMPORTANT DISEASES 


Mycobacterium avium/intracellulare (MAI) 


Textbook Presentation 


MAT typically presents with constitutional symptoms, including 
fever, drenching sweats, and weight loss. 


Table 5-9. The predictive value of clinical, radiologic, 
and combined findings for the diagnosis of bacterial 
pneumonia, Pneumocystis pneumonia, and tuberculosis 
in HIV-infected patients. 


Finding LR+ 

Bacterial pneumonia 
Clinical findings Toxic appearing 48 

Purulent sputum 1.9 
Chest radiographic findings Lobar infiltrate 5.6 
Combined findings Lobar infiltrate and cough 11.5 

<7 days 

Lobar infiltrate and 10 


pleuritic chest pain 


Clinical findings Clear sputum 23 
Dyspneic appearing 24 
Dyspnea on exertion 2.0 
Oral thrush 1.8 

Chest radiographic Diffuse infiltrate 2.3 

findings Interstitial infiltrate 43 

Combined findings Interstitial pattern and 7.3 
dyspnea on exertion 
Interstitial pattern and oral 7.2 
thrush 

Tuberculosis 

Clinical findings Fever > 1 week 2:5 
Weight loss 2.1 

Chest radiographic findings Cavitary lesion 10.7 
Hilar lymphadenopathy 7.2 
Nodular pattern 3.5 

Combined findings Cavitary and (night sweats oo 


or fever > 1 week) 
Hilar lymphadenopathy 
and cough > 1 week 


Disease Highlights 


A. MAI (also known as Mycobacterium avium complex (MAC)) 
refers to M avium and M intracellulare. M avium is by far 
the most common nontuberculous mycobacteria in AIDS 
patients. 


B. M avium is acquired through inhalation or ingestion. 
C. No human-to-human transmission 


D. Infection is common in immunocompetent persons, and 
pulmonary MAI disease may be progressive and require 
treatment. 

E. Disseminated MAC 
1. Usually occurs in patients with profound 

immunosuppression. 

a. CD4TL < 50 cells/mcL in almost all disseminated 
MAC cases 

b. Mean CD4TL: 7 cells/mcL 


2. Disseminated MAC involves the liver, spleen, 
gastrointestinal tract, lungs, and bone marrow. 


E 
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a. Cultures of blood, bone marrow, and urine may be 
positive. 
b. Predominantly pulmonary or gastrointestinal disease is 
uncommon. 
c. Constitutional symptoms predominate. 
3. MAI detection in sputum and stool often indicate 
colonization rather than disease. 
4, Pulmonary disease occurs in < 5% of patients 
with disseminated disease. Nodules, infiltrates, 
lymphadenopathy, and cavities may be seen. 


Marked decreased incidence of disseminated MAC since 
the introduction of ART. 


Evidence-Based Diagnosis 


A. Signs and symptoms 


1. Fever: 18-87% 

2. Night sweats: 78% 

3. Cough: 78% 

4. Diarrhea: 32-47% 

5. Weight loss: 32—100% 

6. Hepatosplenomegaly: 24% 


. Laboratory findings 


1. Anemia: 85% 
2. Increased alkaline phosphatase: 45-53% 


. Culture 


1. Blood culture for AFB: 50-95% sensitive 


2. Bone marrow culture: 82% sensitive 


. Sputum 


1. Smears may be positive for AFB. 


2. Rapid PCR testing can distinguish MAI from TB in 
patients with positive AFB smears. 


. Chest radiograph 


1. Usually normal 
2. May demonstrate patchy consolidation, nodules, or cavities 


Treatment 


A. 


Therapy of disseminated MAC includes clarithromycin and 
ethambutol, plus rifabutin, especially in sicker patients. Drug 
interactions are complex and infectious disease consultation is 
recommended. 


. Susceptibility testing to macrolides should be performed 


at baseline and whenever patients do not respond to the 
treatment regimen. 


. Therapy may be discontinued after 1 year in patients 


responding to ART with CD4TL > 100 cells/mcL for 


more than 6 months. 


. Pulmonary infiltrates, hepatosplenomegaly, lymphadenopathy, 


or systemic symptoms may develop anew or worsen during 


institution of ART (IRIS). 


Kaposi Sarcoma 


Textbook Presentation 


Patients are typically HIV-positive MSM who present with a rash 
composed of nodular, nontender, pink to violaceous papules and 
nodules. 
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Disease Highlights 
A. Caused by human herpes virus 8 (HHV 8) associated with HIV 


B. Most affected patients are MSMs. Individual lesions are pink, 
red, or purple, and nontender in most cases. 


C. Lesions on the extremities, trunk and face (Figure 5-11) 
D. With decreasing CD4TL, the number of lesions increases. 
E. Skin involvement is almost always present in Kaposi sarcoma. 


F Extracutaneous involvement includes oral cavity, gastrointesti- 
nal tract, lymph nodes and lungs (Figure 5-12). 


G. Gastrointestinal involvement is common (40%) but usually 
asymptomatic. Bleeding and bowel perforation are uncommon 
complications. 


H. Pleuro-pulmonary involvement common in advanced Kaposi 
sarcoma 
1. Presentations of pulmonary Kaposi sarcoma include lung 
nodules, infiltrates, dyspnea, large pleural effusions, and 
respiratory failure. 


2. Patient survival is shortened. 


Figure 5-12. Involvement of oral cavity in AIDS patient with 
Kaposi sarcoma. 


I. The incidence of Kaposi sarcoma has decreased dramatically, 
only in part due to the introduction of effective ART. A 
change in sexual behavior has also contributed to this decline. 


Evidence-Based Diagnosis 


A. Skin biopsy shows the typical angioproliferation with slit-like 
vascular spaces and spindle cells. 


B. Immunohistochemistry detects HHV 8 in infected endothelial 
cells. 


C. Gastrointestinal Kaposi sarcoma: endoscopy is clinically 
suggestive, but the submucosal location of lesions makes tissue 
diagnosis difficult. 


D. Pulmonary Kaposi sarcoma: high-resolution chest CT 
suggestive; bronchoscopy may show the lesions 


Treatment 


Effective ART is highly effective in early Kaposi sarcoma, but 
chemotherapy is required in pulmonary involvement. 
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| have a patient with anemia. How do | 
determine the cause? 


Jeremy Smith, MD 


CHIEF COMPLAINT 


PATIENT v 


Mrs. A is a 48-year-old white woman who has had fatigue 
for 2 months due to anemia. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Anemia can occur in isolation, or as a consequence of a process caus- 
ing pancytopenia, the reduction of all 3 cell lines (white blood cells 
[WBCs], platelets, and red blood cells [RBCs]). This chapter focuses 
on the approach to isolated anemia, although a brief list of causes of 
pancytopenia appears in Figure 6-1. The first step in determining the 
cause of anemia is to identify the general mechanism of the anemia 
and organize the mechanisms using a pathophysiologic framework: 


A. Acute blood loss: this is generally clinically obvious. 


What is the differential diagnosis of anemia? 
How would you frame the differential? 


B. Underproduction of RBCs by the bone marrow; chronic 
blood loss is included in this category because it leads to iron 
deficiency, which ultimately results in underproduction. 


C. Increased destruction of RBCs, called hemolysis. 


V 


A. Signs of acute blood loss 


Patients should always be assessed for signs and 
symptoms of acute blood loss. 


1. Hypotension 
2. Tachycardia 
3. Large ecchymoses 
B. Symptoms of acute blood loss 
1. Hematemesis 
. Melena 
. Rectal bleeding 
. Hematuria 


. Vaginal bleeding 


Dw & WY N 


. Hemoptysis 
After excluding acute blood loss, the next pivotal step is to dis- 
tinguish underproduction from hemolysis by checking the reticu- 
locyte count: 
A. Low or normal reticulocyte counts are seen in underproduc- 
tion anemias. 
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B. High reticulocyte counts occur when the bone marrow is 
responding normally to blood loss; hemolysis; or replacement 
of iron, vitamin B,,, or folate. 


C. Reticulocyte measures include: 


1. The reticulocyte count: the percentage of circulating 
RBCs that are reticulocytes (normally 0.5-1.5%). 


2. The absolute reticulocyte count; the number of 
reticulocytes actually circulating, normally 25,000-75,000/ 
mcL (multiply the percentage of reticulocytes by the total 


number of RBCs). 
3. The reticulocyte production index (RPI) 


a. Corrects the reticulocyte count for the degree of anemia 
and for the prolonged peripheral maturation of 
reticulocytes that occurs in anemia. 

(1) Normally, the first 3-3.5 days of reticulocyte 

maturation occurs in the bone marrow and the last 
24 hours in the peripheral blood. 

(2) When the bone marrow is stimulated, reticulocytes 
are released prematurely, leading to longer maturation 
times in the periphery, and larger numbers of 
reticulocytes are present at any given time. 


For an HCT of 25%, the peripheral blood 
maturation time is 2 days, and for an HCT of 15%, 
it is 2.5 days; the value of 2 is generally used in the 
RPI calculation. 

_ observed reticulocyte% x (Patient HCT/45) 

~ peripheral blood maturation time in days 

The normal RPI is about 1.0. 


. However, in patients with anemia, RPI < 2.0 indicates 
underproduction; RPI > 2.0 indicates hemolysis or an 
adequate bone marrow response to acute blood loss or 
replacement of iron or vitamins. 


(3) 


The first steps in evaluating anemia are looking 
for acute blood loss and checking the RPI in 
patients who are not acutely bleeding. 


After determining the general mechanism, the next step in diag- 
nosing the cause of anemia is to determine the cause of the under- 
production or increased destruction. Traditionally, the differential 
diagnosis for underproduction anemia is framed using the cell size. 
While this is a useful way to organize the differential, and may at 
times provide useful clues, it is important to keep in mind that the 
mean corpuscular volume (MCV) is not specific and should not be 
used to rule in or rule out a specific cause of anemia. 


V4 


Use the MCV to organize your thinking, not 
to diagnose the cause of an anemia. 
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Pancytopenia 


Isolated anemia g 
Anemia + 


thrombocytopenia 


Yes 


Check reticulocyte 
production index 


>2 


<2 


Abnormality 


identified | Treat | 


B42 borderline low 


No abnormalities 
found 


Check ferritin Nondiagnostic 
iron/TIBC 


Ferritin normal/high, MCV < 75 mem, 
Hb >10 g/dL, RBC normal/high 


Check ferritin. Iron, 
TIBC, B43, folate 
Low ferritin, Initial tests 
% saturation nondiagnostic 
B4, folate 
deficiency 


APLS, antiphospholipid syndrome; DIC, disseminated intravascular coagulation; ETOH, alcohol; G6PD, glucose-6-phosphate dehydrogenase; 
HELLP, hemolysis, elevated liver enzymes, and low platelet count; HUS, hemolytic uremic syndrome; MCV, mean corpuscular volume; SLE, 
systemic lupus erythematosus; TIBC, total iron-binding capacity; TTP, thrombotic thrombocytopenic purpura. 


MCV < 80 mcm? MCV >100 mem? 


folate, TSH, ETOH, 
medication history 


MCV 80-100 mem? 


Low ferritin, 
% saturation 


Figure 6-1. Diagnostic approach: anemia. 


Underproduction Anemias (framed using MCV) 


A. Microcytic anemias (MCV < 80 mcm?) 

1. Iron deficiency 

2. Thalassemia 

3. Anemia of inflammation/chronic disease (more often 
normocytic) 

4. Sideroblastic anemia (congenital, lead exposure, 
medications) —rare 

5. Copper deficiency or zinc poisoning—rare 


B. Macrocytic anemias (MCV > 100 mcm’) 
1. Megaloblastic anemias (due to abnormalities in DNA 
synthesis; hypersegmented neutrophils also occur) 
a. Vitamin B, deficiency 
b. Folate deficiency 


c. Antimetabolite drugs, such as methotrexate or 
zidovudine 


2. Nonmegaloblastic anemias (no hypersegmented 
neutrophils) 


a. Alcohol abuse 
b. Liver disease 
c. Hypothyroidism 
d. Myelodysplastic syndrome (often causes pancytopenia) 
C. Normocytic anemias 
1. Anemia of inflammation/chronic disease (chronic kidney 
disease, infection, inflammation, malignancy, aging) 
2. Early iron deficiency 
3. Bone marrow suppression 
a. Invasion by malignancy or granulomas 


b. Acquired pure red cell aplasia (parvovirus B19, HIV, 
medications [mycophenolate mofetil, trimethoprim- 
sulfamethoxazole, phenytoin, recombinant human 
erythropoietins], thymoma, other malignancies, 
immune disorders) 


c. Aplastic anemia (often causes pancytopenia) 
4, Endocrine (hypopituitarism or hypothyroidism) 


Hemolytic Anemias (framed using 
pathophysiology) 


A. Hereditary 
1. Enzyme defects, such as pyruvate kinase or glucose-6- 
phosphate dehydrogenase (G6PD) deficiency 


2. Hemoglobinopathies, such as sickle cell anemia 
3. RBC membrane abnormalities, such as spherocytosis 
B. Acquired 
1. Hypersplenism 
2. Immune 
a. Autoimmune: warm IgG, cold IgM, cold IgG 
b. Drug induced: autoimmune or hapten 
3. Mechanical 
a. Macroangiopathic (marching, prosthetic valves) 


b. Microangiopathic: disseminated intravascular 
coagulation (DIC), thrombotic thrombocytopenic 
purpura (TTP), and hemolytic uremic syndrome 
(HUS) 


4. Infections, such as malaria 
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5. Toxins, such as snake venom and aniline dyes 
6. Paroxysmal nocturnal hemoglobinuria 


Figure 6-1 outlines the approach to evaluating anemia, assuming 
acute bleeding has been excluded. 


Y 


Mrs. A has a past medical history of obesity, reflux, depres- 
sion, asthma, and osteoarthritis. She comes to your office 
complaining of feeling down, with progressive fatigue for the 
last 2 months. She has no chest pain, cough, fever, weight 
loss, or edema. Her only Gl symptoms are poor appetite and 
her usual reflux symptoms; she has had no vomiting, melena, 
or rectal bleeding. She still has regular menses that are 
occasionally heavy. She brought in her medication bottles, 
which include ranitidine, sertraline, tramadol, cetirizine, and 
a fluticasone inhaler. Her physical exam shows a depressed 
affect, clear lungs, a normal cardiac exam, a nontender 
abdomen, guaiac-negative stool, no edema, and no pallor. 


How reliable is the history and physical for 
į detecting anemia? 


A. Symptoms in chronic anemia are due to decreased oxygen 
delivery to the tissues. 


1. Fatigue is a common but not very specific symptom. 
2. Dyspnea on exertion often occurs. 
3. Exertional chest pain occurs most often in patients with 
underlying coronary artery disease or severe anemia or both. 
4. Palpitations or tachycardia can occur. 
5. Edema is sometimes seen. 
a. Itis due to decreased renal blood flow leading to 


neurohormonal activation and salt and water retention, 
similar to that seen in heart failure. 


b. However, in contrast to the low cardiac output seen in 
patients with heart failure, the cardiac output in patients 
with anemia is high. 

6. Mild anemia is often asymptomatic. 
B. Symptoms of hypovolemia occur only in acute anemia caused 
by large volume blood loss. 
C. Conjunctival rim pallor 
1. Present when the anterior rim of the inferior palpebral 
conjunctiva is the same pale pink color as the deeper 
posterior aspect, rather than the normal bright red color of 
the anterior rim. 


2. The presence of conjunctival rim pallor strongly suggests 
the patient is anemic (LR+ 16.7). 


3. However, the absence of pallor does not rule out anemia. 
D. Palmar crease pallor has an LR+ of 7.9. 
E. Pallor elsewhere (facial, nail bed) is not as useful, with LR+ < 5. 
E No physical sign rules out anemia. 


G. The overall sensitivity and specificity of the physical exam for 
anemia is about 70%. 


Order a CBC if patients have symptoms that 
suggest anemia, even without physical exam 
signs, or if you observe conjunctival rim or pal- 
mar crease pallor. 
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V 


Mrs. As initial laboratory test results show a WBC of 
7100/mcL, RBC of 2.6 million/mcL, Hb of 6.7 g/dL, HCT of 
23.3%, and MCV of 76 mcm”. Her platelet count is normal. 
A CEC 6 months ago showed an Hb of 12 g/dL, HCT of 36%, 
and MCV of 82 mcm’. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The first step is to determine the mechanism of Mrs. A’s anemia. 
Mrs. A is not having any symptoms or signs of acute blood loss. 
She does have diseases associated with chronic blood loss: reflux 
possibly causing esophagitis and occasional menorrhagia. However, 
it is not possible to distinguish underproduction from hemolysis 
based on the history. Although the change in her CBC tells you a 
new process is going on, it also does not distinguish between these 
2 mechanisms. The first pivotal point will be her reticulocyte count. 


Always look at previous CBC results to see if 
the anemia is new, old, or progressive. 


Y 


Mrs. As reticulocyte count is 1.5%, which is an absolute 
reticulocyte count of 54,000/mcL, and an RPI of 0.39. 


Now that you have found that Mrs. A has an 
Ww underproduction anemia, what is the leading 

hypothesis, what are the active alternatives, 

and is there a must not miss diagnosis? Given 


this differential diagnosis, what tests should 
be ordered? 


Mrs. As MCV is 76 mcm’, so you should consider the differ- 
ential diagnosis for microcytic anemia. However, it is important to 
keep in mind that the MCV is not specific and should not be used 
to rule in or rule out a specific cause of anemia. 

A. In one study, normal MCVs were found in 50% of patients 
with abnormal serum vitamin B.,, folate, or iron studies. 


1. 5% of patients with iron deficiency had high MCVs 


2. 12% of patients with vitamin B,, or folate deficiency had 
low MCVs 


B. What about the rest of the CBC? Do the other indices help? 


1. Other red cell indices (mean corpuscular hemoglobin 
[MCH] and mean corpuscular hemoglobin concentration 
[MCHC)]) tend to trend with the MCV and are not 


particularly sensitive or specific. 


2. The red cell distribution width (RDW) is also not sensitive 
or specific in identifying the cause of an anemia. 


Despite this caveat about the MCV, in a patient with a micro- 
cytic anemia and symptoms suggesting possible chronic blood 
loss, iron deficiency is by far the most likely cause, with a pretest 
probability of 80%. Therefore, the leading hypothesis for Mrs. A 
is iron deficiency anemia. Anemia of inflammation, by virtue of 


Table 6-1. Diagnostic hypotheses for Mrs. A. 


Demographics, Risk 


Diagnostic Factors, Symptoms 

Hypotheses and Signs Important Tests 
Leading Hypothesis 
lron deficiency Pica Serum ferritin 


Transferrin 
saturation 


Blood loss (menorrhagia, 
melena, hematochezia, 
NSAID use) 


Anemia History of kidney or liver lron, TIBC, ferritin, 

of chronic disease, inflammation, creatinine, 

inflammation infection, malignancies transaminases, 
ESR, CRP 

Other Hypotheses 

Thalassemia Ethnic background Hb electrophoresis, 
DNA testing 

Lead poisoning Exposure to lead Lead level 

B,, deficiency Diet (especially vegan) B, level 


Other autoimmune Homocysteine level 
diseases MMA 

Elderly 

Neurologic symptoms 


Pregnancy Folate level 

Sickle cell anemia Homocysteine level 
Alcohol abuse 

Starvation 


Folate deficiency 


CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; Hb, hemoglobin; 
MMA, methylmalonic acid level; NSAID, nonsteroidal anti-inflammatory drug; 
TIBC, total iron-binding capacity. 


being common, is the best active alternative; to make this diag- 
nosis, keep in mind that the patient must have an inflammatory 
condition known to cause anemia. Sideroblastic anemia and 
lead exposure are other hypotheses. Thalassemia is excluded by 
the recently normal CBC. Because the MCV lacks specificity, 
the causes of normocytic and macrocytic anemia also need to be 
kept in mind as other hypotheses. Table 6-1 lists the differential 
diagnosis. 


Leading Hypothesis: Iron Deficiency Anemia 


Textbook Presentation 


The most classic presentation would be a young, menstruating 
woman who has fatigue and a craving for ice. Typical presentations 
include fatigue, dyspnea, and sometimes edema. 


Disease Highlights 


A. The CBC varies with the degree of severity of the iron deficiency. 
1. In very early iron deficiency, the CBC is normal, although 
the ferritin is already decreasing. 


2. A mild anemia then develops, with an Hb of 9-12 g/dL, 
and normal or slightly hypochromic RBCs. 


3. As the iron deficiency progresses, the Hb continues to 
decrease, and hypochromia and microcytosis develop. 
B. Causes of iron deficiency 
1. Blood loss, most commonly menstrual or GI 


2. Malabsorption 


a. May be seen in patients with celiac disease, Helicobacter 


pylori infection, or inflammatory bowel disease 
b. May occur after some bariatric surgery procedures 


c. May also occur in patients taking proton pump 
inhibitors or H_-blockers 


3. Inadequate intake, typically found in resource-poor settings 


or in people on restricted diets 


a. Males need 1 mg/day (need to consume 15 mg/day; 
absorption rate 6%). 


b. Females need 1.4 mg/day (need to consume 11 mg/day; 


absorption rate 12%). 
c. Iron is more bioavailable from meat than vegetables. 


4, Increased demand, seen with pregnancy, infancy, 
adolescence, erythropoietin therapy 


Evidence-Based Diagnosis 


A. Bone marrow exam for absence of iron stores is the gold stan- 


dard but is rarely necessary. 


B. The serum ferritin is the best serum test. 


1. The LR+ for a decreased serum ferritin is very high, with 
reports ranging from LR+ of 51 for a ferritin < 15 ng/mL 
to a LR+ of 46 for a ferritin < 30 ng/mL. 


2. Thus, a low ferritin rules in iron deficiency anemia. 


3. In general populations, the LR- for a serum ferritin 
> 100 ng/mL is very low (0.08). 


4. Thus, in general populations, a ferritin > 100 ng/mL 


greatly reduces the probability the patient has iron deficiency. 


5. However, because ferritin is an acute phase reactant that 
increases in inflammatory states, interpreting it in the 
presence of such illnesses is difficult. 


a. There is a wide range of reported LRs, with many 


studies finding ferritin is not helpful in diagnosing iron 


deficiency in the presence of chronic illness. 


b. The level at which the serum ferritin suggests iron 
deficiency is probably much higher in patients with 
chronic illness, but the level may vary depending on 
the underlying illness. 


c. In chronic kidney disease, iron abnormalities are defined 


using the transferrin saturation (serum iron/total iron- 

binding capacity [Fe/TIBC]) and ferritin. 

(1) Absolute iron deficiency, due to dietary deficiency, 
poor absorption, GI or other bleeding: transferrin 
saturation < 20%, ferritin < 100 ng/mL 

(2) Functional iron deficiency, due to impaired iron 
transport to erythroblasts and inhibited intestinal 


absorption: transferrin saturation < 20%, ferritin 
2 100 ng/mL 


C. Other tests 


1. The serum iron, MCV, transferrin saturation, red cell 
protoporphyrin, red cell ferritin, and RDW all are less 
sensitive and specific than ferritin. 


2. The best of these is transferrin saturation < 5%, with an 
LR+ of 10.46. 


3. Response to a therapeutic trial of iron replacement can also 


be used to confirm the diagnosis in unclear cases. 


In patients without chronic inflammatory dis- 
eases, the serum ferritin is the best single test to 
diagnose iron deficiency anemia. 
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Treatment 


A. 


Iron deficiency anemia is generally treated with oral iron 
replacement, with IV iron therapy reserved for patients who 
demonstrate malabsorption or who are unable to tolerate oral 
iron. 


. Transfusion is necessary only if the patient is hypotensive or 


actively bleeding; has angina, dizziness, syncope, severe dysp- 
nea or severe fatigue; or a very low hemoglobin < 7 g/dL. 


. The best-absorbed oral iron is ferrous sulfate; the optimal dose 


is unclear but ranges from 15-150 mg of elemental iron every 
1-2 days (325 mg of iron sulfate contains 65 mg of elemental 
iron). 


. There can be significant GI side effects, including nausea, 


abdominal pain, and constipation; these can be reduced by 
taking the iron with food, reducing the dose, or increasing the 
dosing interval; switching to IV iron may be necessary. 


. There should be an increase in reticulocytes 7—10 days after 


starting therapy and an increase in Hb and HCT by 14 days. 


If there is no response, reconsider the diagnosis, keeping in 
mind that adherence with iron therapy is often low. 


. It is necessary to take iron for 6 months in order to replete 


iron stores, though Hb levels may return to normal by 
6-8 weeks. 


MAKING A DIAGNOSIS 


Since Mrs. A does not have any chronic, inflammatory diseases, 
the most useful test at this point is a serum ferritin. Serum iron 
and TIBC are often ordered simultaneously but are not necessary 
at this point. 


V 


You review the history, looking for symptoms of bleeding 
or chronic illness. She has no kidney or liver disease and no 
symptoms of infection. Her ethnic background is Scandina- 
vian, making thalassemia unlikely. You order a serum ferritin, 
which is 5 ng/mL. 


CASE RESOLUTION 


y 


With a pretest probability of 80% and an LR+ of 51 for 
this level of ferritin, Mrs. A is clearly iron deficient. It is not 
necessary to test for any other causes of anemia, but it is 
necessary to determine why she is iron deficient. 


Always look for a source of blood loss in iron 
deficiency anemia. Be alert for occult GI 
malignancies. 


Iron deficiency is almost always due to chronic blood loss and 


rarely due to poor iron intake or malabsorption of iron; menstrual 
and GI blood loss are the most common sources. Because GI blood 
loss can be occult, many patients need GI evaluations. 


A. Which patients with iron deficiency need a GI workup? (also 


see Chapter 19, GI Bleeding) 


1. All men, all women without menorrhagia, and women over 
age 50 even with menorrhagia. 
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2. Women under age 50 with menorrhagia do not need 
further GI evaluation, unless they have GI symptoms or a 
family history of early colon cancer or adenomatous polyps. 


3. Always ask carefully about minimal GI symptoms in young 
women, since celiac disease often causes iron deficiency 
due to malabsorption, and the symptoms can easily be 
attributed to irritable bowel syndrome. 


It is unclear from Mrs. A’s history whether the menorrhagia is 
sufficient to cause this degree of iron deficiency anemia. In addition, 
she has upper GI symptoms of anorexia and reflux. Therefore, you 
order an esophagogastroduodenoscopy (EGD), which shows severe 
reflux esophagitis and also gastritis. Further history reveals she has 
been using several hundred milligrams of ibuprofen daily for several 
weeks because of a back strain. The severe esophagitis and gastritis 
are sufficient to explain her anemia. Although she has no lower GI 
symptoms or family history of colorectal cancer, the American Gas- 
troenterological Association recommends performing a colonoscopy. 


FOLLOW-UP OF MRS.A 


Y 


Mrs. A stopped the ibuprofen, substituted a proton pump 
inhibitor for the H,-blocker, and completed 6 months of 
iron therapy. She felt fine. A follow-up CBC showed an Hb of 
13 g/dL, an HCT of 39%, and a significantly elevated MCV 
of 122 mcm’. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Although Mrs. A is not anemic now, she has a marked macro- 
cytosis. The approach to isolated macrocytosis is the same as the 
approach to macrocytic anemia. The degree of macrocytosis is 
not a reliable predictor of the cause, but in general, the higher the 
MCY, the more likely the patient has a vitamin B,, or folate defi- 
ciency. The pretest probability of vitamin deficiency with an MCV 
of 115-129 mcm? is 50%, and nearly all patients with an MCV 
> 130 mcm? will have a vitamin deficiency. 

B,, deficiency is seen more often than folate deficiency in oth- 
erwise healthy people, and so is the leading hypothesis, with folate 
deficiency being the active alternative. Use of antimetabolite drugs 
is excluded by history. Causes of nonmegaloblastic anemias need 
to be considered next. Hypothyroidism would be the most likely 
other hypothesis, with liver disease and alcohol abuse less likely 
based on her lack of a previous history of either. Hemolysis causing 
reticulocytosis is unlikely since she is not anemic. Table 6-2 lists the 
differential diagnosis. 


Leading Hypothesis: B,, Deficiency 


Textbook Presentation 


The classic presentation is an elderly woman with marked anemia 
and neurologic symptoms such as paresthesias, sensory loss (espe- 
cially vibration and position), and ataxia. 


Disease Highlights 


A. It takes years to develop this deficiency because of extensive 
stores of vitamin B,, in the liver. 


Table 6-2. Diagnostic hypotheses for Mrs. A's follow-up. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
B,, deficiency Diet (especially vegan) B,, level 


Other autoimmune Homocysteine level 
diseases Methylmalonic acid 
Elderly level (MMA) 
Neurologic symptoms 


Folate Alcohol abuse Serum folate level 
deficiency Starvation Homocysteine level 
Pregnancy 


Sickle cell anemia 


Hypothyroidism Constipation TSH 
Weight gain Free T4 
Fatigue 


Cold intolerance 


T4, thyroxine; TSH, thyroid-stimulating hormone. 


B. Anemia and macrocytosis are not always present. 


1. In 1 study, 28% of patients with neurologic symptoms due 
to B,, deficiency had no anemia or macrocytosis; another 
study found that up to 84% of patients with B, deficiency 
may be missed if B,, levels are checked only in patients 
with macrocytosis. 

2. In another study, the following clinical characteristics were 
found in patients with B,, deficiency: 

a. 28% were not anemic 

b. 17% had a normal MCV 

c. 17% had leukopenia, 35% thrombocytopenia, 12.5% 
pancytopenia 

d. 25% of patients had glossitis 

e. 36% had neuropsychiatric symptoms 
(1) Paresthesias occur initially, followed by ataxia with 

loss of vibration and position sense. 


(2) Neuropsychiatric symptoms can progress to severe 
weakness, spasticity, clonus, paraplegia, fecal and 
urinary incontinence. 


(3) Delirium and dementia can occur. 


The CBC can be normal in B,, deficiency. 


C. Intramedullary hemolysis can occur, leading to an increased 
lactate dehydrogenase (LD) and decreased haptoglobin. 


D. B,, absorption requires normal gastric and intestinal function. 
1. Dietary B,, is protein bound and is released by acid peptic 
digestion in the stomach. 


2. Although intrinsic factor is made by the parietal cells of the 
gastric body and fundus, it does not bind to B,, until both 
reach the jejunum. 


3. The B -intrinsic factor complex binds to receptors in the 
terminal ileum, where B., is absorbed. 


E. The most common causes of B, deficiency are food-cobalamin 
malabsorption, lack of intrinsic factor, and dietary deficiency; 
other causes of malabsorption are less common. 


1. 


2: 


Dietary deficiency is rare unless the patient follows a vegan 
diet. 


Food-cobalamin malabsorption occurs when B., is not 

released from food proteins due to impaired acid peptic 

digestion. 

a. The B,, deficiency in this condition is often subclinical 
and affects up to 20% of older adults. 

b. It is caused by atrophic gastritis and achlorhydria, which 
can be seen with chronic H pylori infection, gastric surgery, 
and long-term use of acid-suppressing drugs. 


. Lack of intrinsic factor is caused by 


a. Gastrectomy (all patients with total gastrectomy and 
5% of patients with partial gastrectomy will become B., 
deficient) 
b. Pernicious anemia 
(1) An immunologically mediated gastric atrophy that 
leads to loss of parietal cells and a marked reduction 
in secretion of intrinsic factor 

(2) Uncommon before age 30 

(3) Seen most often in patients over age 50, with a 
median age at diagnosis of 70-80 years 

(4) 25% of patients have a family history of pernicious 
anemia and 10% have autoimmune thyroid disease. 


. B,, deficiency can also be caused by malabsorption in the 


terminal ileum due to surgical removal or bypass, Crohn 
disease, celiac disease, or bacterial overgrowth 


. Sometimes drugs interfere with B,, absorption, most notably 


metformin, proton pump inhibitors, colchicine, ethanol, 
and neomycin. 


. Blind loop syndrome can cause B, deficiency due to 


utilization of B, by the bacteria. 


. Malabsorption may rarely be due to congenital disorders, 


such as transcobalamin II deficiency. 


Evidence-Based Diagnosis 


A. Determining whether a patient is B,, deficient is more compli- 
cated than it seems. 


1. B, levels can be falsely low in folate deficiency, pregnancy, 


and oral contraceptive use. 


2. B, levels can be falsely normal in myeloproliferative 


disorders, liver disease, and bacterial overgrowth syndromes. 


3. The sensitivity of a B, level < 200 pg/mL for proven clinical 


B, deficiency is 65-95%; the specificity is 60-80%. 


B. B, is a cofactor in the conversion of homocysteine to methi- 
onine, and of methmalonyl CoA (MMA) to succinyl CoA. 


1. Consequently, in B,, deficiency, the levels of homocysteine 


and MMA increase. 


2. Therefore, another way to diagnosis B ,, deficiency is to 


measure homocysteine and MMA levels. 


a. In addition to B,, deficiency, MMA can be elevated in 
chronic kidney disease and hypovolemia. 

b. The sensitivity of MMA > 400 nmol/L for the diagnosis 
of B,, deficiency is 98%; modest elevations in the 
300-700 nmol/L range can be seen in chronic kidney 
disease. MMA > 1000 nmol/L is highly specific for B,, 
deficiency. 


ANEMIA / 111 


c. Homocysteine can be elevated in folate or pyridoxine 
deficiency, chronic kidney disease, hypovolemia, and 
hypothyroidism. 

d. The sensitivity of homocysteine ranges from 85% to 
96%; an elevated homocysteine is less specific than an 
elevated MMA. 


C. Response to therapy is another way to establish the presence of 


B, 
1. 


2; 


, deficiency. 


MMA and homocysteine normalize 7-14 days after the 
start of replacement therapy. 

The reticulocyte count increases in 7—10 days, and the 
hemoglobin increases in 30 days. 


. An algorithm for diagnosing B, deficiency in patients with 


macrocytic anemia 


1. 
2. 


3. 


B,, level < 100 pg/mL: deficiency present 

B, level 100-350 pg/mL: check MMA and homocysteine 
levels 

a. If both normal, deficiency unlikely 

b. If both elevated, deficiency present 

c. If MMA alone elevated, deficiency present 

d. If homocysteine alone elevated, possible deficiency 

B,, > 350 pg/mL: deficiency unlikely 


Very low or very high B,, levels are usually 
diagnostic. 


Patients with neurologic symptoms consistent 
with B, deficiency should have MMA and 
homocysteine levels checked even if the B,, 
level is low normal. 


Treatment 


IM cobalamin, 1000 mcg weekly for 6-8 weeks, and then 
monthly 


A. 


B. 


Can also use oral cobalamin, 1000-2000 mcg daily 


1. 


2; 


Oral cobalamin is absorbed by a second, nonintrinsic 
factor-dependent mechanism that is relatively inefficient. 
Patients with dietary deficiency and food-cobalamin 
malabsorption can be treated with lower doses of oral B,,. 


. Randomized trials have shown that oral and intramuscular 


replacement are equally effective, even in patients with 
pernicious anemia or gastrectomies. 


. Sublingual and intranasal formulations are available but have 


not been extensively studied. 


. Lifelong treatment is needed, unless the cause of deficiency 


can be corrected. 


MAKING A DIAGNOSIS 


WY 


Mrs. As B, levelis 21 pg/mL, with a serum folate of 8.0 ng/mL 
(normal 4.0-26.0 ng/mL). 


Ww 


Have you crossed a diagnostic threshold for 
the leading hypothesis, B1 2 deficiency? Have 
you ruled out the active alternatives? Do 
other tests need to be done to exclude the 
alternative diagnoses? 
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Alternative Diagnosis: Folate Deficiency 


Textbook Presentation 


The classic presentation is an alcoholic patient with malnutrition 
and anemia. 


Disease Highlights 


A. Anemia and macrocytosis are the most common manifesta- 
tions; whether neurologic symptoms can occur is controversial. 


B. Most often caused by inadequate intake (especially in alco- 
holic patients) or increased demand due to pregnancy, chronic 
hemolysis, leukemia. 


C. Since absorption occurs in the jejunum, malabsorption is rare 
in the absence of bariatric surgery, short bowel syndrome, or 
bacterial overgrowth syndromes. 


D. Some drugs can cause folate deficiency, including methotrexate, 
phenytoin, sulfasalazine, and alcohol. 
E. Along with B,,, folate is a cofactor for the conversion of 


homocysteine to methionine, so homocysteine levels (but not 
MMA levels) increase in folate deficiency. 


Evidence-Based Diagnosis 


A. The sensitivity and specificity of serum folate measurements 
for the diagnosis of folate deficiency are not clear. 


B. Levels can decrease within a few days of dietary folate restric- 


tion, or with alcohol use, even though tissue stores can be 
normal; levels increase with feeding. 


C. Recent evidence suggests that RBC folate is not superior to 
serum folate for diagnosis of folate deficiency. 


Do not order red cell (RBC) folate to evaluate 
folate deficiency. 


D. Elevated homocysteine is about 80% sensitive for the diagno- 
sis of folate deficiency; the specificity is unknown. 


E. A positive response to therapy is diagnostic. 


F. A patient with a normal serum folate and no response to folate 
replacement does not have folate deficiency. 


Treatment 


A. In patients with an acute deficiency, treat with 1 mg of folic 
acid daily for 1-4 months, or until there is complete hemato- 
logic recovery. 

1. Never treat folate deficiency without determining whether 
the patient is B,, deficient. 


2. Folate replacement can correct hematologic abnormalities 
while worsening the neurologic symptoms specific to B,, 
deficiency. 


Always check for B,, deficiency in a patient with 
folate deficiency. 


B. Patients with long-term increased demand, such as those 
with sickle cell anemia, should take 1 mg of folic acid daily 
indefinitely. 


C. Women who are trying to conceive and pregnant women 
should take a prenatal vitamin containing at least 0.4 mg of 
folic acid daily to prevent anencephaly. 


CASE RESOLUTION 


v 


Mrs. As B.,, level is diagnostic of B,, deficiency. She has 
no conditions associated with folate deficiency, so even 
though the test characteristics of the serum folate are 
unclear, in this case, the normal level is sufficient to rule out 
folate deficiency. 


The next step is to determine the cause of the B, deficiency. 
A. Test for pernicious anemia by sending anti-intrinsic factor 
antibodies. 
1. Anti-intrinsic factor antibodies have a sensitivity of 
95-100% and specificity of 92—100% for the diagnosis of 
pernicious anemia. 


2. LR+, 12; LR-, 0.05 


B. Review history for other symptoms of malabsorption suggest- 
ing small bowel disease. 


C. Ask if the patient follows a vegan diet 


D. In older patients without other symptoms, negative anti- 
bodies, and adequate intake, consider food-cobalamin 
malabsorption. 


E. The Schilling test is no longer considered helpful in diagnos- 
ing the cause of B, deficiency. 


It is not always possible to determine the site 
of malabsorption, and it is acceptable to treat 
such patients empirically with B,, replacement. 


CHIEF COMPLAINT 


PATIENT Z 


Mrs. L is a 70-year-old woman with a history of squa- 
mous cell carcinoma of the larynx, successfully treated 
with surgery and radiation therapy 10 years ago. She has 
a tracheostomy and a jejunostomy tube. One week ago, 
she fell and fractured her right humeral head. On routine 
preoperative laboratory tests, her CBC was unexpectedly 


abnormal: WBC 11,100/mcL (65% polymorphonuclear leu- 
kocytes, 12% bands, 4% monocytes, 19% lymphocytes), 
Hb 8.7 g/dL, HCT 26.3%, MCV 85 mcmž; the platelet count 
is normal. One month ago, her Hb was 12.0 g/dL, with a 
normal WBC. 


what are the active alternatives, and is there a 
must not miss diagnosis? Given this differential 
diagnosis, what tests should be ordered? 


w At this point, what is the leading hypothesis, 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The relatively acute drop in HCT is a pivotal point that suggests 
either bleeding or hemolysis; these are also the “must not miss” 
diagnoses. The usual causes of normocytic anemia need to be 
considered next. Anemia of inflammation (also called anemia of 
chronic disease) is a common cause of normocytic anemia, with 
bone marrow infiltration, and red cell aplasia being less common. 
You should also consider the causes of microcytic and macrocytic ane- 
mia in your list of other hypotheses. Anemia is common in elderly 
patients, occurring in 10% of community-dwelling older adults. 
In one study of patients over 65 referred to a hematology clinic 
for evaluation of anemia, 25% had iron deficiency, 10% anemia 
of inflammation, 7.5% hematologic malignancies (including mye- 
lodysplastic syndrome), 4.6% thalassemia, 3.4% chronic kidney 
disease, and 5.7% miscellaneous causes (including hypothyroid- 
ism, B,, deficiency, hemolysis, alcohol, medication). A specific 
cause could not be identified in 44% of the patients. However, 
since her anemia is acute, it is unlikely to be related solely to her 
age. Table 6-3 lists the differential diagnosis. 


v 


She has felt feverish, with a cough productive of brown spu- 
tum. She has had no nausea or vomiting, no melena, and no 
hematochezia. She has been postmenopausal for a long 
time and has had no vaginal bleeding. The orthopedic sur- 
geon confirms it is unlikely that she has significant bleeding 
at the fracture site. Her rectal exam shows brown, hemoc- 
cult-negative stool. Her chest radiograph shows a new left 
lower lobe pneumonia. 


Is the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


There are no symptoms or signs suggesting that she is having 
an active, acute episode of bleeding. The next steps are to look for 
hemolysis and, if hemolysis is not present, to then explore cause of 
normocytic anemia. 


MAKING A DIAGNOSIS 


7 


Further laboratory testing shows a reticulocyte count of 
1.4% (RPI = 0.8). Her serum ferritin is 200 ng/mL. TSH, 


B> and folate levels are all normal. 


Have you crossed a diagnostic threshold for 
r the leading hypotheses, iron deficiency and 
hemolysis? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


The low RPI points toward an underproduction anemia, not 
hemolysis. The elevated serum ferritin substantially reduces the 
likelihood that she is having occult blood loss leading to iron defi- 
ciency, especially since she has no history of chronic inflamma- 
tory diseases. She does not have hypothyroidism, B, deficiency, or 
folate deficiency. She does not have pancytopenia, so bone marrow 
infiltration is unlikely. 
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Table 6-3. Diagnostic hypotheses for Mrs. L. 


Demographics, Risk 


Diagnostic Factors, Symptoms 

Hypotheses and Signs Important Tests 
Leading Hypothesis 
Acute bleeding Melena History 


Hematochezia 
Hematemesis 
Menorrhagia 


Rectal exam for gross 
blood or positive fecal 
occult blood test 


Reticulocyte count 
Haptoglobin 

Direct antiglobulin 
(Coombs) test 

Smear for schistocytes 


Aspirin or NSAID use 
GI bleeding 

Pica 

Menorrhagia 


Anemia of 
inflammation 


Acute infection 

Acute kidney injury 
Chronic kidney disease 
Chronic inflammatory 
diseases 


Fe/TIBC 

Ferritin 

Serum creatinine 
Bone marrow 


Marrow 
infiltration 


Pancytopenia 
Bleeding 
Malaise 


Drug exposure 
Viral symptoms 


History 
Bone marrow 
Parvo IgM 


Folate 


Diet 

Alcohol abuse 
Pregnancy 

Sickle cell anemia 


Serum folate 
Bone marrow 


Vegan diet 

Other autoimmune 
diseases 

Elderly 

Neurologic symptoms 


Homocysteine level 
Methylmalonic acid 
level (MMA) 


Hypothyroidism 


Constipation 
Weight gain 
Fatigue 

Cold intolerance 


TSH 
Free T4 


Fe/TIBC, serum iron/total iron-binding capacity; NSAID, nonsteroidal anti-inflammatory 


drug; T4, thyroxine; TSH, thyroid-stimulating hormone. 


Alternative Diagnosis: Anemia 


of Inflammation 


Textbook Presentation 


A classic presentation is a person with a chronic inflammatory 
condition (eg, rheumatoid arthritis, osteomyelitis, inflammatory 
bowel disease) with a chronic, stable, normocytic anemia in the 


range of 8.5-9.5 g/dL. 
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Disease Highlights 
A. Occurs in patients with acute or chronic immune activation 
B. Cytokines (interferons, interleukins, tumor necrosis factor) 
induce changes in iron homeostasis. 
1. Dysregulation of iron homeostasis 
a. Increased uptake and retention of iron in 
reticuloendothelial system cells 
b. Limited availability of iron for erythropoiesis 
2. Impaired proliferation and differentiation of erythroid 
progenitor cells 
3. Blunted erythropoietin response 
a. Production of erythropoietin inadequate for degree of 
anemia 
b. Progenitor cells do not respond normally 
4, Increased erythrophagocytosis leads to decreased RBC 
half-life 
C. Underlying causes of anemia of inflammation include 
1. Chronic kidney disease 
a. In patients with end-stage renal disease who undergo 


dialysis, the anemia is due to lack of erythropoietin and 
marked inflammation. 

b. In patients with lesser degrees of chronic kidney disease, 
the anemia is caused primarily by lack of erythropoietin 
and anti-proliferative effects of uremic toxins. 

2. Autoimmune diseases, such as systemic lupus 
erythematosus, rheumatoid arthritis, vasculitis, sarcoidosis, 
and inflammatory bowel disease 

3. Acute infections caused by viruses, bacteria, fungi, 
or parasites 
a. Can occur within 24—48 hours in acute bacterial 

infections, with Hb usually in the 10-12 g/dL range 

b. Occurs in as many as 90% of ICU patients, accompanied 
by inappropriately mild elevations of serum erythropoietin 
levels and blunted bone marrow response to endogenous 
erythropoietin, sometimes called “anemia of critical 
illness” 

4, Chronic infections caused by viruses, bacteria, fungi, 
or parasites 


5. Cancer, either hematologic or solid tumor 
D. Some noninflammatory chronic diseases can also cause 
anemias. 


1. Endocrinopathies, such as Addison disease, thyroid disease, 
and panhypopituitarism can lead to mild chronic anemia. 


2. Liver disease can cause anemia. 


Evidence-Based Diagnosis 


A. There is not a single test that proves or disproves a patient’s 
anemia is from anemia of inflammation. 


B. Instead, there are several diagnostic tests that can possi- 
bly be done, sometimes simultaneously and sometimes 
sequentially. 


An Hb of < 8 g/dL suggests there is an addi- 
tional cause for the anemia, beyond the anemia 
of inflammation. 


{= 


. Even in the presence of a disease known to cause anemia, it 
is important to rule out iron, B,,, and folate deficiencies. 


P 


The typical pattern of iron studies in anemia of 
inflammation is a low serum iron, low TIBC, low normal 
to normal transferrin saturation, and elevated serum ferritin. 


9 


MCV is usually normal but can be mildly microcytic. 


ba 


Erythropoietin levels will be low in chronic kidney disease 
and not appropriately elevated for the degree of anemia 
in inflammatory conditions; interpretation is difficult and 
measurement of the erythropoietin level is generally not 
useful diagnostically. 


5. Pancytopenia suggests there is bone marrow infiltration or 
a disease that suppresses the production of all cell lines. 


6. When you see pancytopenia, think about bone marrow 
infiltration, B,, deficiency, viral infection, drug toxicity, 
hypersplenism, overwhelming infection, systemic lupus 
erythematosus, myelodysplastic syndrome, or acute alcohol 
intoxication. 


Bone marrow examination is necessary to 
establish the diagnosis when pancytopenia is 
present, serum tests are not diagnostic, the ane- 
mia progresses, or there is not an appropriate 
response to empiric therapy. 


Treatment 
A. Treat the underlying chronic disease, if possible. 


B. Indications for erythropoietin therapy and appropriate target 
Hb levels are evolving; iron should be given to all patients 
being treated with erythropoietin. 


CASE RESOLUTION 


V 


Mrs. L has normal liver biochemical tests and a normal cre- 
atinine. Her iron studies show a serum iron of 25 mcg/dL, 
with a TIBC of 140 mcg/dL (% saturation = 18%). 


Mrs. L has a very low RPI, ruling out hemolysis. She has 
no signs of bleeding, and iron studies are consistent with 
an anemia of inflammation. In addition, she has no pancy- 
topenia to suggest bone marrow infiltration or diffuse 
marrow suppression, and no evidence of vitamin deficiency. 
She has a disease (acute bacterial pneumonia) known to be 
associated with acute anemia of inflammation. Thus, the 
diagnosis is acute anemia of inflammation. Her pneumonia 
is treated with oral antibiotics, and her CBC returns back 
to her baseline when checked 6 weeks later. 


CHIEF COMPLAINT 


PATIENT y 


Mr. J is a 77-year-old African American man with a his- 
tory of an aortic valve replacement about 2 years ago. He 
brought in results of tests done at another hospital: Hb, 
9.0 g/dL; HCT, 27.4%; MCV, 90 mcm?®; reticulocyte count, 
7%; the RPIis 2.1. 


At this point, what is the leading hypothesis, 
iN fo what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The leading hypothesis is hemolysis, with the pivotal point being 
the elevated reticulocyte count and RPI. The only potential active 
alternative would be active bleeding, which is also associated with 
an elevated RPI; however, that diagnosis should be clinically obvi- 
ous. The pretest probability of hemolysis is high, and so all other 
causes of anemia are alternative diagnoses to be considered only 
if the diagnosis of hemolysis is not supported by further testing. 
Table 6-4 lists the differential diagnosis. 


wy 


Mr. J has no history of hematemesis, melena, hematochezia, 
or abdominal pain. His abdominal exam is normal, and rectal 
exam shows brown, hemoccult-negative stool. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Hemolysis 


Textbook Presentation 

A classic presentation of hemolytic anemia is a previously healthy 
patient presenting with relatively acute onset of mild jaundice asso- 
ciated with fatigue, exertional dyspnea, and dizziness, and a moder- 
ate to severe degree of anemia. 


Table 6-4. Diagnostic hypotheses for Mr. J. 


Diagnostic Demographics, Risk Factors, 


Hypotheses Symptoms and Signs Important Tests 


Leading Hypothesis 


Mechanical valve 

Known hereditary condition Haptoglobin 

Family history of anemia Indirect bilirubin 

Sepsis Lactate dehydrogenase 

Fever Examination of 

Autoimmune disease peripheral smear 
Direct antiglobulin 
(Coombs) test 


Hemolysis Reticulocyte count 


Active Melena History 

bleeding Hematochezia Rectal exam for gross 
Hematemesis blood or positive fecal 
Menorrhagia occult blood test 
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Disease Highlights 


A. In macroangiopathic and microangiopathic hemolytic anemia 
and some complement-induced lysis, RBCs are destroyed in 
the intravascular space. 

1. Completely destroyed cells release free Hb into the plasma, 
which then binds to haptoglobin, reducing the plasma 
haptoglobin level. 

2. Some Hb is filtered by the glomerulus, causing 
hemoglobinuria, which darkens the urine. 


3. Some filtered Hb is taken up by renal tubular cells, stored 
as hemosiderin; hemosiderinuria occurs about a week 
later, when the tubular cells are sloughed into the urine. 


4, Damaged but incompletely hemolyzed cells are destroyed 
in the spleen. 
B. Deformed RBCs and those coated with complement are usually 
destroyed in the extravascular space, in the liver or spleen. 
1. Most of the Hb is degraded into biliverdin, iron, and 
carbon monoxide. 


2. Biliverdin is converted to unconjugated bilirubin and 
released into the plasma, increasing the unconjugated 
bilirubin level. 


3. Some free Hb is released, which then binds to haptoglobin, 
again reducing the plasma haptoglobin level. 


Evidence-Based Diagnosis 
A. The reticulocyte count is usually at least 4-5%; in 1 study of 
autoimmune hemolytic anemia, the median was 9%. 


B. The serum haptoglobin should be < 25 mg/dL. 
1. Sensitivity = 83%, specificity = 96% for hemolysis; 
LR+ = 21, LR- = 0.18 
2. Haptoglobin is an acute phase reactant. 


C. The LD is often increased. 
1. Finding an increased LD and a decreased haptoglobin is 
90% specific for the diagnosis of hemolysis. 


2. Finding a normal LD anda normal serum haptoglobin 
(> 25 mg/dL) is 92% sensitive for the absence of hemolysis. 


D. The unconjugated bilirubin may be increased. 


E. Plasma and urine Hb should be elevated if the hemolysis is 
intravascular. 


Treatment 


Treatment depends on the underlying cause. In an autoimmune 
condition, immunosuppressive therapy, especially prednisone, is 
used. Rituximab and splenectomy are options in refractory cases. 
If hemolysis is associated with TTP and HUS, the treatment is 
plasmapheresis and immunosuppressive therapy. 


MAKING A DIAGNOSIS 


i 


Mr. J's serum haptoglobin is < 20 mg/dL, his serum bilirubin 
is normal, and his LD is elevated at 359 units/L. 


Have you crossed a diagnostic threshold 
r for the leading hypothesis, hemolysis? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 
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The combination of the high pretest probability and the large LR+ 

for this level of haptoglobin confirms the diagnosis of hemolysis. 

Active bleeding has been ruled out by history and physical exam. 

At this point, any further testing should be aimed at determining 

the cause of the hemolysis. 

A. The direct antiglobulin test (DAT), also known as the Coombs 
test, should be done in all patients to distinguish immune- 
mediated from non—immune-mediated hemolytic anemia. 

1. Detects antibody or complement on the surface of the RBC 


a. The DAT is positive for IgG in patients with warm 
autoimmune hemolytic anemia. 

b. The DAT is positive for complement in patients with 
cold autoimmune hemolytic anemia. 

c. It is also positive in paroxysmal cold hemoglobinuria, 
transfusion-related hemolytic anemia, and some drug- 
induced hemolytic anemias. 

2. The indirect Coombs test detects antibodies to RBC antigens 
in the patient’s serum and is sometimes positive in drug- 
induced hemolytic anemias. 


B. The smear should be examined for schistocytes, seen in mac- 
roangiopathic and microangiopathic hemolytic anemias. 


1. Concomitant thrombocytopenia and coagulopathy are seen 
in DIC (See Chapter 8, Bleeding Disorders). 


2. Concomitant thrombocytopenia, chronic kidney disease, 
or neurologic symptoms are seen in TTP and HUS 
(See Chapter 8, Bleeding Disorders). 


C. Look for other causes of hemolytic anemia through history 
and physical exam and test selectively. 


1. Does the patient have a mechanical valve? 

2. Has the patient traveled to an area where malaria is endemic? 
3. Has the patient been exposed to a toxin? 

4. Does the patient have splenomegaly on exam or ultrasound? 
5 


. Is there an undiagnosed hereditary cause (especially G6PD 
deficiency)? 


CASE RESOLUTION 


WV 


His WBC and platelet count as well as his kidney function 
are all normal; the Coombs test is negative. He does have 
a few schistocytes on his peripheral smear. The negative 
Coombs tests make autoimmune etiologies unlikely and 
the schistocytes suggest microangiopathic or macroan- 
giopathic hemolysis. Given his history, the most likely 
etiology is hemolysis due to his mechanical valve. Since he is 
asymptomatic, it is not necessary to consider the removal 
of the valve. 


REVIEW OF OTHER IMPORTANT DISEASES 
Sickle Cell Anemia 


Textbook Presentation 


Sickle cell anemia is often identified at birth through screening. 
Adult patients generally seek medical attention for pain or some of 
the complications. Occasionally, patients have very mild disease, 
and sickle cell is diagnosed late in life when evidence of a specific 
complication, such as sickle cell retinopathy, is identified. 


Disease Highlights 


A. Epidemiology 
1. There are 5 haplotypes, 4 African, and 1 Asian 
(Arab-Indian). 
2. Common genotypes include 


a. Sickle cell anemia (homozygous HbS gene) 

b. SC disease (HbS + HbC genes) 

c. HbS-beta-thalassemia (HbS + beta’ or beta* thalassemia 
gene) 

d. HbSO Arabia (HbS + HbO Arabia genes) 

e. HbSD Los Angeles [Punjab] (HbS + HbD genes) 

3. In African Americans, the gene frequency of HbS is 4%, 
of HbC is 1.5%, and of beta-thalassemia is 4%; the 
incidence of sickle cell anemia is about 1 in 600, with the 
incidence of all sickle cell disease genotypes approaching 
1 in 300. 


4, In non-Hispanic white births, the gene frequency for sickle 
cell or thalassemia is 0.17%. 


B. Pathophysiology (Figure 6-2) of sickle cell disease 
1. Vaso-occlusion with ischemia-reperfusion injury 


a. Vascular obstruction is caused by precapillary 
obstruction by sickled cells and inflammatory triggers. 

b. Episodic microvascular occlusion and ischemia is 
followed by restoration of blood flow, leading to further 
injury during reperfusion as oxidases, cytokines, and 
other inflammatory mediators are activated. 

2. Hemolysis 

a. Contributes to progressive vasculopathy 

b. Patients with high hemolytic rates are more anemic 
and have more cholelithiasis, leg ulcerations, priapism, 
and pulmonary hypertension than patients with lower 
hemolytic rates. 

c. Patients with lower hemolytic rates tend to have 
more episodes of acute pain and possibly acute chest 
syndrome. 


C. Prognosis 
1. Median age at death is 42 for men and 48 for women. 
2. Genetic factors can affect prognosis. 


a. Higher levels of fetal hemoglobin are associated with 
increased life expectancy, fewer acute pain episodes, and 
fewer leg ulcers; levels range from 1% to 30%. 

b. Coexistent alpha-thalassemia (30% of patients of 
African origin, 50% of patients of Arabian or Indian 
origin) leads to decreased rates of hemolysis and 
increased hemoglobin levels; pain frequency is not 
reduced, but the rates of stroke, gallstones, leg ulcers, 
and priapism are lower. 

D. Clinical manifestations of sickle cell anemia 
1. Hematologic 

a. HCT usually 20-30%, with reticulocyte count of 
3-15%; patients with HbSC disease and HbS-beta+- 
thalassemia tend to be less anemic. 

b. Hb levels decrease slightly during acute pain episodes 
and episodes of acute chest syndrome; acute, marked 
decreases can occur due to transient aplasia from 
parvovirus B19 infections or sudden sequestration by 
the liver or spleen. 

c. Unconjugated hyperbilirubinemia, elevated LD, and 
low haptoglobin are present. 


ANEMIA / 117 


Oxygenated erythrocyte containing HbS 


Deoxygenated erythrocyte with polymerization of HbS 


Dehydrated sickled erythrocyte 


©. o © Free plasma 
0o 9 A 
; oo © hemoglobin, inactivating 
Reperfusion Free radicals, causing © , © NO and generating 
tissue charge o reactive oxygen species 
o © 
=> NO © 
© ọọ 


Functional NO deficiency 
Vasculopathy and endothelial dysfunction 


CVA, cerebrovascular accident; HbS, sickle hemoglobin; NO, nitric oxide; VCAM, vascular cell adhesion molecule. 


Figure 6-2. Pathophysiology of sickle cell disease. The roles of HbS polymerization, hyperviscosity, vaso-occlusion, hemolysis, and 
endothelial dysfunction are shown. Deoxygenation causes HbS to polymerize, leading to sickled erythrocytes. Vaso-occlusion results from 
the interaction of sickled erythrocytes with leukocytes and the vascular endothelium. Vaso-occlusion then leads to infarction, hemolysis, 
and inflammation; inflammation enhances the expression of adhesion molecules, further increasing the tendency of sickled erythrocytes 
to adhere to the vascular endothelium to worsen vaso-occlusion. Reperfusion of the ischemic tissue generates free radicals and oxidative 
damage. The damaged erythrocytes release free hemoglobin into the plasma, which strongly bind to nitric oxide, causing functional nitric 
oxide deficiency and contributing to the development of vasculopathy. Reproduced with permission, from Rees DC, Williams TN, Gladwin MT. 
Sickle-cell disease. Lancet. 2010; Dec 11;376(9757):2018-2031. 


d. Hb F level usually slightly elevated. (b) Over 80% have concomitant pain crises. 
e. WBC and platelet count usually elevated. (c) Up to 13% require mechanical ventilation; 3% die. 
f. Hypercoagulability occurs due to high levels of thrombin, (4) Etiology 
low levels of protein C and S, abnormal activation of (a) Fat embolism (from infarction of long bones), 
fibrinolysis and platelets. with or without infection in 12% 
2. Pulmonary (b) Infection in 27%, with 8% due to bacteria, 5% 


mycoplasma, and 9% chlamydia 

(c) Infarction in about 10% 

(d) Hypoventilation and atelectasis due to pain and 
analgesia may play a role, as might fluid overload 


a. Acute chest syndrome 


(1) Defined as a new pulmonary infiltrate accompanied 
by fever and a combination of respiratory symptoms, 


including cough, tachypnea, and chest pain. (e) Unknown in about 50% of patients 
(2) Most common cause of death in sickle cell patients (5) General principles of management 
(3) Clinical manifestations in adults shown in Table 6-5. (a) Supplemental oxygen 


(a) About 50% of patients in whom acute chest (b) Empiric treatment with broad-spectrum antibiotics 
syndrome develops are admitted for another (c) Incentive spirometry (can be preventive) f 
TEON (d) Bronchodilators for patients with reactive airways 

(e) Transfusion 
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Table 6-5. Clinical manifestations of acute chest syndrome b. Hemorrhagic stroke can also occur. 
in adults. c. Recurrent infarction occurs in 67% of patients. 
d. Silent infarction is common (seen in 18—23% of 
Symptom or Sign Frequency (%) patients by age 14); cognitive deficits also common. 
Fever (mean temperature 38.8°C) 70 e. Patients between the ages of 2 and 16 should undergo 
OTe Pee ye eee Pea ER i Py eg we es pee annual transcranial Doppler screening to assess 
TOY oc cc-uadnetyduganess.tpantdhoracadoondibetetentanssoesbotelct (en stroke risk. 
Chest pain 55 (1) Patients with elevated transcranial Doppler velocities 
i a a 2 high risk. 
jachienes os (> 200 cm/s) are at high ris 
Ones ag ag ase Gy eae oye ey agen ga wanes ee aoa (2) Regular transfusions to keep the HbS level below 30% 
_Shortnessofbreath — SB reduces the risk of stroke in such patients by 90% 
Limb pain 59 (10% stroke rate in control group, 1% in treatment 
nornensnncrnenaccnsn an aeann ennnen nasenne nanenane dannii caninin Ennen group, number needed to treat (NNT) = 11). 
SI r doles OF ac Sone 5. Musculoskeletal 
_Riborsternalpain 00 30, a. Bones and joints often the sites of vaso-occlusive 
Respiratory rate > 30 breaths per minute 38 episodes. 
Sg ap aN ean ae aE b. Avascular necrosis of hips, shoulders, ankles, and spine 
ee ee ee ener: ee can cause chronic pain. 
Wheezing 16 (1) Often best detected by MRI 
Effusion 27 (2) May require joint replacement 


6. Other 
a. Retinopathy 


1) M i i ith HbSC di h 
(1) 35-60% of patients with sickle cell disease have o) aT ss) IS pean 


reactive airways. 


b. Sickle cell chronic lung disease 


2) Treated with phi lati 
(2) About 20% have restrictive lung disease, and (O). Treated with photocoagulation 


another 20% have mixed obstructive/restrictive (3) Patients should be screened by an ophthalmologist 


abnormalities. for retinopathy every 1-2 years. 
(3) Up to 30% have pulmonary hypertension, with a b. Leg ulcers 
very high risk of death compared to patients without (1) Present in about 20% of patients 
pulmonary hypertension. Echocardiographic (2) Most commonly over the medial or lateral malleoli 


screening of adults should be performed in patients 


. : i c. Cholelithiasis: nearly universal due to chronic hemolysis 
with symptoms or signs of pulmonary hypertension. 


d. Splenic sequestration and autosplenectomy: seen in 


3. Genitourinary children; leads to increased risk of infection with 


a. Renal 
(1) Inability to concentrate urine (hyposthenuria), with 
maximum urinary osmolality of 400—450 mOsm/kg 
(2) Type 4 renal tubular acidosis 


(3) Hematuria is usually secondary to papillary necrosis, 
but renal medullary carcinoma has been reported. 


(4) Microalbuminuria is common in childhood, with 
up to 20% of adults developing nephrotic range 
proteinuria, so all patients above age 10 should 
be screened annually for proteinuria; angiotensin- 
converting enzyme (ACE) inhibitors should be used 
if proteinuria is found without other cause. 


(5) Chronic kidney disease develops in 30% of adults. 
b. Priapism 

(1) 30-40% of adult males with sickle cell disease report 
at least 1 episode. 

(2) Bimodal peak incidences in ages 5-13 and 21-29. 

(3) 75% of episodes occur during sleep; the mean 
duration is 125 minutes. 

(4) Treatment approaches include hydration, analgesia, 
transfusion, and injection of alpha-adrenergic drugs. 


4. Neurologic 


a. Highest incidence of first infarction is between the ages of 
2 and 5, followed by another peak in incidence between 
the ages of 35 and 45. 


encapsulated organisms and the need for antibiotic 
prophylaxis 
e. Liver disease: multifactorial, due to causes such as iron 
overload or viral hepatitis 
E. Sickle cell trait 
1. 8% of African Americans have sickle cell trait 
2. Patients with sickle cell trait are not anemic, do not have 
pain crises, and do not have increased mortality rates. 


3. Most cannot concentrate urine normally due to 
impairment of free water reabsorption, but this is clinically 
important only if hydration is inadequate. 

4, Benign, self-limited hematuria due to papillary necrosis 
is common; however, renal medullary cancer, stones, 
glomerulonephritis, and infection should be ruled out. 

5. There is no need to routinely screen for sickle cell trait 
prior to surgery. 

6. Patients with sickle cell trait have a 2-fold increased risk for 
venous thromboembolism. 


Evidence-Based Diagnosis 


A. Newborn screening 
1. Universal screening identifies many more patients than 
screening targeted at high-risk groups. 


2. Homozygotes have an FS pattern on electrophoresis, which 
is predominantly Hb F, with some Hb S, and no Hb A. 


3. The FS pattern is not specific for sickle cell disease, and 
the diagnosis should be confirmed through family studies, 
DNA-based testing, or repeat Hb electrophoresis at 
3—4 months of age. 


B. Testing in older children and adults 
1. Cellulose acetate electrophoresis separates Hb S from 
other variants; however, S, G, and D all have the same 
electrophoretic mobility. 


2. Only Hb S will precipitate in a solubility test such as the 
Sickledex. 


Treatment 


A. General principles 


1. All pediatric patients should receive prophylactic penicillin 
to prevent streptococcal sepsis. 


2. Indications for transfusion (preoperative transfusions 
and those for stroke prevention are evidence-based; 
other indications are based on expert opinion or clinical 
practice) 


a. Acute transfusions: acute exacerbation of anemia, 
acute chest syndrome, acute stroke, multiorgan failure, 
preoperative management, acute splenic sequestration 
with severe anemia, intrahepatic cholestasis, aplastic 
crisis; do not transfuse for uncomplicated painful crisis, 
asymptomatic anemia, or priapism 


= 


Chronic regular transfusions: previous clinically overt 
stroke 

Patients should be monitored for iron overload and 
treated as needed. 
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3. Patients of all ages should be vaccinated against 
Streptococcus pneumoniae, due to functional hyposplenism. 


4, Hydroxyurea 
a. In patients with moderate to severe sickle cell disease, 


hydroxyurea therapy reduces the rate of pain crises and 
development of acute chest syndrome by about 50%. 


b. Hydroxyurea use is associated with a lower mortality 
rate. 


5. Stem cell transplant is an experimental therapy. 


B. Management of vaso-occlusive crises 


1. The general approach should be similar to that used in 
patients with other causes of severe pain, such as cancer. 


a. Rapidly initiate analgesics, while ruling out other causes 
of pain. 

b. If patients have mild to moderate pain and report relief 

with NSAIDs, continue NSAIDs provided there is no 


contraindication. 


c. If patients have severe pain, start IV opioid analgesics, 
combined with NSAIDs, with frequent reassessments 
and dose adjustments as needed. 

d. In this setting, patient-controlled analgesia (PCA) or 
scheduled dosing is preferred to as-needed dosing. 

e. Remember that patients who use opioids long-term 
become tolerant and often require high doses for acute 
pain. 

f. A multidisciplinary approach to pain management 
involving nurses and social workers may help optimize 
pain management. 

2. Oral hydration is preferable to IV hydration. 


3. Oxygen is indicated only if the patient is hypoxemic. 
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Beta-Thalassemia 


Textbook Presentation 


Beta-thalassemia major (homozygotes) presents in infancy with 
severe, transfusion-dependent anemia. Some homozygotes have 
residual beta chain synthesis resulting in an intermediate pheno- 
type called thalassemia intermedia. Heterozygotes are usually ane- 
mic but asymptomatic. 


Disease Highlights 
A. Impaired production of beta globin chains. 
B. Common in the Mediterranean area and Southeast Asia. 


C. Beta-thalassemia minor: heterozygotes with 1 normal beta globin 
allele and 1 beta thalassemic allele. 


1. Anemia is generally mild (Hb 9-10 g/dL), and microcytosis 
is severe (MCV 65-75 mcm’). 


2. In pregnancy, anemia can be more severe than usual. 


3. Asymptomatic splenomegaly occurs in 15-20% of patients. 


Evidence-Based Diagnosis 
A. Iron studies should be normal; RDW usually normal; target 
cells abundant; RBCs may be normal or high. 


B. On Hb electrophoresis, the Hb A, can be elevated, but a nor- 
mal A, does not rule out beta-thalassemia minor. 


Treatment of Beta-Thalassemia Minor 


None. 
Alpha-Thalassemia 


Textbook Presentation 


Loss of 3 or 4 alpha globin genes causes severe disease that presents 
at birth or is fatal in utero. Patients with loss of 2 genes have alpha 
thalassemia minor with mild abnormalities and are usually anemic 
but asymptomatic. The loss of 1 gene is alpha thalassemia minima; 
the CBC is totally normal. 


Disease Highlights 
A. Impaired production of alpha globin chains. 
B. Common in Africa, the Mediterranean area and Southeast Asia. 


C. The genetics of alpha thalassemia minor vary 
1. Alpha-thalassemia trait 1: Hb, 12-14 g/dL; MCV, 
80-85 mcm*; Hb electrophoresis, normal 
2. Alpha-thalassemia trait 2: Hb, 12-13 g/dL; MCV, 
65-75 mcm’; Hb electrophoresis, normal 


Evidence-Based Diagnosis 


Alpha-thalassemia is diagnosed by polymerase chain reaction 
genetic analysis. 


Treatment of Alpha-Thalassemia Trait 


None. 
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| have a patient with low back pain. How do | 
determine the cause? 


Diane Altkorn, MD 


CHIEF COMPLAINT 


PATIENT v 


Mr. Y is a 30-year-old man with low back pain that has 
lasted for 6 days. 


Ww 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Most low back pain is caused by conditions that are troublesome 
but not progressive or life-threatening. The primary task when 
evaluating patients with low back pain is to identify those who 
have a serious cause of back pain that requires specific, and some- 
times rapid, diagnosis and treatment. In practice, this means dis- 
tinguishing serious back pain (pain due to a systemic or visceral 
disease or pain with significant neurologic symptoms or signs) 
from nonspecific back pain related to the musculoskeletal structures 
of the back, called mechanical back pain. The framework for the 
differential diagnosis reflects this task. 


What is the differential diagnosis of low back 
pain? How would you frame the differential? 


A. Back pain due to disorders of the musculoskeletal structures 
1. Nonspecific (mechanical) back pain: no definite 
relationship between anatomic abnormalities seen on 
imaging and symptoms 
2. Specific musculoskeletal back pain: clear relationship 
between anatomic abnormalities and symptoms 


a. Lumbar radiculopathy due to herniated disk, 
osteophyte, facet hypertrophy, or neuroforaminal 
narrowing 


b. 


c. Cauda equina syndrome 


Spinal stenosis 


B. Back pain due to systemic disease affecting the spine 
1. Serious and emergent (requires specific and often rapid 
treatment) 
a. Neoplasia 
(1) Plasma cell myeloma (formerly multiple myeloma), 
metastatic carcinoma, lymphoma, leukemia 
(2) Spinal cord tumors, primary vertebral tumors 
b. Infection 
(1) Osteomyelitis 
(2) Septic diskitis 
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(3) Paraspinal abscess 
(4) Epidural abscess 
2. Serious but nonemergent (requires specific treatment 
but not urgently) 
a. Osteoporotic compression fracture 
b. Inflammatory arthritis 
(1) Axial spondyloarthritis 
(a) With sacroiliitis on x-ray 
(b) Without sacroiliitis on x-ray (with sacroiliitis on 
MRI or HLA-B27 positive plus clinical criteria) 
(2) Peripheral spondyloarthritis 
(a) With psoriasis 
(b) With inflammatory bowel disease 
(c) With preceding infection 
(d) Without associated condition 


C. Back pain due to visceral disease (serious, requires specific 
and rapid diagnosis and treatment) 


1. Retroperitoneal 

a. Aortic aneurysm 

b. Retroperitoneal adenopathy or mass 
2. Pelvic 

a. Prostatitis 

b. Endometriosis 

c. Pelvic inflammatory disease 
3. Renal 

a. Nephrolithiasis 

b. Pyelonephritis 

c. Perinephric abscess 
4. Gastrointestinal (GI) 

a. Pancreatitis 

b. Cholecystitis 

c. Penetrating ulcer 


Figure 7-1 reorganizes the differential diagnosis using pivotal 
points and outlines the diagnostic approach to low back pain. In 
every patient with back pain, it is essential to systematically ask 
about and look for the clinical clues and pivotal points associ- 
ated with serious causes of back pain (Table 7-1). In patients with 
positive findings, the initial patient-specific differential becomes 
limited to serious systemic causes of back pain or specific mus- 
culoskeletal back pain. Likelihood ratios (LRs) for these find- 
ings, when available, will be discussed later in the chapter. It is 
also essential to understand the clinical neuroanatomy of the 
lower extremity to properly examine patients with low back pain 
(Figures 7-2 and 7-3). 
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Yes, sciatica 
or abnormal 
neuro exam 


Yes, spinal 
stenosis 


AAA, abdominal aortic aneurysm; ABls, ankle-brachial index; GI, gastrointestinal; GU, genitourinary; MRI, magnetic resonance imaging; 

PAD, peripheral arterial disease. 

Abnormal neurologic exam means abnormalities consistent with lumbar radiculopathy. Finding any other abnormalities requires consideration 
of other neurologic causes. 


Figure 7-1. Diagnostic approach: low back pain. 


Table 7-1. Clinical clues in the diagnosis of low back pain. 


Diagnosis Pivotal Points/Clinical Clues 


Cauda equina syndrome Urinary retention 
Saddle anesthesia 
Bilateral leg weakness 


Bilateral sciatica 


Infection Fever 
Recent skin or urinary tract infection 
Immunosuppression 
Injection drug use 
Spine procedure 


Cancer history, especially active cancer 
Unexplained weight loss 

Age over 50 

Duration > 1 month 

Nocturnal pain 


Compression fracture Age over 70 

Female sex 
Corticosteroid use 
Aromatase inhibitor use 
History of osteoporosis 


Trauma 


Sciatica 
Abnormal neurologic exam 


Inflammatory back pain' Younger than 45 years at onset 
Duration > 3 months 

Insidious onset 

Morning stiffness > 30 minutes 
Improvement with exercise 

No improvement with rest 

Awakening with pain, especially during 
second half of night, with improvement 
on arising 

Alternating buttock pain 


'The presence of 2 or more of these features suggests inflammatory back pain; presence 
of 4 or more is diagnostic of inflammatory back pain with a sensitivity of 70-80%. 


VW 


Mr. Y felt well until 1 week ago, when he helped his girlfriend 
move into her third-floor apartment. Although he felt fine 
while helping her, the next day he woke up with diffuse pain 
across his lower back and buttocks. He spent that day lying 
on the floor, with some improvement. Ibuprofen has helped 
somewhat. He feels better when he is in bed and had tran- 
siently worse pain after doing his usual weight lifting at 
the gym. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. Y’s history of a specific precipitant and diffuse back pain is 
consistent with nonspecific mechanical back pain, which is the 
cause of 95% of the back pain seen in a primary care practice. 
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History and physical exam should focus on looking for neurologic 
signs and symptoms that would suggest a specific musculoskele- 
tal cause, such as a herniated disk, and for signs and symptoms 
that would suggest the presence of a systemic disease. Signs and 
symptoms of neurologic or systemic disease are pivotal points in 
the assessment of back pain. It is necessary to further explore the 
differential by looking for findings listed in Tables 7-1 and 7-2. 
Table 7-2 lists the differential diagnosis. 


The clinical clues (sometimes called “red flags”) 
listed in Table 7-1 should be assessed in all 
patients with back pain. 


Mr. Y has no history of other illnesses. He has had no 
trauma, weight loss, fever, chills, or recent infections. He 
takes no medications and does not smoke, drink, or use 
injection drugs. The back pain does not radiate to his legs. 
On physical exam, he has mild tenderness across his lower 
back; lower extremity strength, sensation, and reflexes are 
normal. Straight leg raise test is negative. 


Is the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


The exploration does not undercover new findings suggestive of 
specific or serious causes of back pain, limiting the differential at 
this point to nonspecific, mechanical low back pain. 


Leading Hypothesis: Mechanical Low Back Pain 


Textbook Presentation 


The classic presentation is nonradiating pain and stiffness in the 
lower back, sometimes precipitated by heavy lifting or another 
muscular stress. 


Disease Highlights 
A. Can also have pain and stiffness in the buttocks and hips 


B. Often occurs hours to days after a new or unusual exertion 
and improves when the patient is supine, but one-third of 
patients do not identify a specific precipitant 


C. Can rarely make a specific anatomic diagnosis 


D. New neurologic abnormalities on history or physical exam 
should prompt investigation of another diagnosis. 


E. Lifetime prevalence of mechanical low back pain is 84%. 


F Prognosis 
1. 75-90% of patients improve within 1 month; of the subset 
with pain at 3 months, only 40% recover by 12 months. 
2. 25-50% of patients have additional episodes over the next year 
3. Risk factors for persistent low back pain, which occurs in 
10-15% of patients, include 
a. Maladaptive pain coping behaviors 
. High level of baseline functional impairment 
Low general health status 
. Presence of psychiatric comorbidities 


eno 


Presence of “nonorganic signs” (signs suggesting a 
strong psychological component to pain, such as 
superficial or nonanatomic tenderness, overreaction, 
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Figure 7-2. Distribution of cutaneous nerves (A) and nerve roots (B) in the leg. Also note that the patellar reflex reflects L4 function, 
and the Achilles reflex reflects S1 function. (Reproduced with permission from Patten J: Neurologic Differential Diagnosis, 2nd ed. 


London: Springer; 1996.) 


nonreproducibility with distraction, nonanatomic 
weakness or sensory changes) 


Evidence-Based Diagnosis 


A. The absence of all red flags is 99% predictive of a nonserious 
etiology of low back pain. 


B. Many asymptomatic patients will have anatomic abnormalities 
on imaging studies. 
1. 20% of patients aged 14-25 have degenerative disks on 
plain radiographs. 


2. 20-75% of patients younger than 50 years have herniated 
disks on MRI. 

3. 40-80% of patients have bulging disks on MRI. 

4. Over 90% of patients older than age 50 have degenerative 
disks on MRI. 

5. 20-30% of patients over age 50 have spinal stenosis. 


C. Even in symptomatic patients, anatomic abnormalities are not 


necessarily causative, and identifying them does not influence 
initial treatment decisions. 


D. A specific pathoanatomic diagnosis cannot be made in 85% of 
patients with isolated low back pain. 


E. Imaging does not improve clinical outcomes, such as pain or 


functional status, especially in patients with acute (< 4 weeks) 
or subacute (4—12 weeks) pain. 


Patients who have none of the clinical clues 
should not have any diagnostic imaging per- 
formed. If done, diagnostic imaging will often 
find clinically unimportant abnormalities. 
Multiple specialty societies recommend not 
imaging (spinal radiographs or MRI) in the 
absence of clinical clues. 


Treatment 


A. Acute low back pain 


1. The American College of Physicians has recently published 
evidence-based guidelines for the treatment of low back 
pain. 


2. Most people with acute low back pain improve over time, 
regardless of treatment. 


3. There is moderate quality evidence that nonsteroidal anti- 
inflammatory drugs (NSAIDs) or skeletal muscle relaxants 


are effective for acute low back pain; acetaminophen is not 
effective in clinical trials. 


4, Heat and spinal manipulation have been shown to reduce 
acute low back pain; acupuncture and massage may also 
help. 

5. The best approach is NSAIDs and heat during the acute 


phase with activity as tolerated until the pain resolves, 
followed by specific daily back exercises. 
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: Hip adduction 
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Tibial nerve, peroneal nerve Adductor group (L2,3,4) 
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S1, S2 
Tibial nerve 
(Gastrocnemii) 


J (Tibialis posterior) 


Dorsiflexion 


L4,L5 
Peroneal nerve 
(Tibialis anterior) 
(Long extensors) 
(Peroneus tertius) 
(Extensor digitorum 
brevis) 


Inversion of the foot 


L4 
Tibial and peroneal nerves 

(Note: tibialis anterior, an anterior 
compartment muscle, and tibialis posterior, 
a posterior compartment muscle, work 
together) 


Eversion of the foot 


S1 
Peroneal nerve 
(Peronei longus and 
brevis) 

(long extensors assist) 
(Extensor digitorum 
brevis) 


Figure 7-3. The motor exam of the leg. (Reproduced with permission from Patten J: Neurologic Differential Diagnosis, 2nd ed. 


London: Springer; 1996.) 
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Table 7-2. Diagnostic hypotheses for Mr. Y. 


Diagnostic Hypotheses Demographics, Risk Factors, Symptoms and Signs Important Tests 
Leading Hypothesis 
Mechanical back pain Absence of symptoms listed below Clinical diagnosis 


Herniated disk Sciatica 


Resolution within 4-6 weeks 


Abnormal neurologic exam, especially in L5-S1 


distribution 


Malignancy Duration of pain > 1 month 
Age > 50 
Previous cancer history 


Spine radiograph 
MRI 


Unexplained weight loss (> 10 Ibs over 6 months) 


Nocturnal pain 


Infection Fever 


Recent skin or urinary infection 


Immunosuppression 
Injection drug use 
Spine procedure 


Cauda equina syndrome Urinary retention 
Saddle anesthesia 
Bilateral sciatica 
Leg weakness 


Decreased anal sphincter tone 


Compression fracture Age > 70 
Female sex 
Significant trauma 
History of osteoporosis 
Corticosteroid use 
Aromatase inhibitor use 


Spine radiograph 
MRI 


Inflammatory back pain Younger than 45 years at onset Spine radiograph 


Duration > 3 months 
Insidious onset 


MRI 


Morning stiffness > 30 minutes 


Improvement with exercise 


No improvement with rest 


Awakening with pain, especially during second 
half of night, with improvement on arising 


Alternative buttock pain 


Bed rest does not help acute pain and may 
prolong the duration of pain. Activity will not 
worsen the injury, and patients should be as 
active as is tolerated. 


B. Subacute or chronic low back pain 
1. There is moderate quality evidence that exercise, yoga, 
multidisciplinary rehabilitation, acupuncture, and 
mindfulness-based stress reduction are effective for 
chronic low back pain. 


2. There is low-quality evidence that cognitive-behavioral 
therapy, spinal manipulation, tai chi, progressive relaxation, 


and electromyography biofeedback, are effective for chronic 
low back pain. 

3. NSAIDs are first-line pharmacologic therapy; tramadol or 
duloxetine are second line. 

4. Opioids are an option for patients who have not responded 
to all other therapies after a discussion of risks and benefits. 


MAKING A DIAGNOSIS 


Considering Mr. Y’s history and physical exam, there is no need to con- 
sider other diagnoses at this point. Should he not respond to conserva- 
tive therapy, the alternative diagnoses would need to be reconsidered. 


CASE RESOLUTION 


VW 


You reassure Mr. Y that his pain will resolve within another 
2-35 weeks. You recommend that he use ibuprofen as 
needed and be as active as possible within the limits of the 
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pain. Rather than weight lifting, you suggest swimming or 
walking for exercise until his pain resolves. You also provide 
a handout on proper lifting techniques and back exercises, 
to be started after the pain resolves. He cancels a follow-up 
appointment 1 month later, leaving a message that his pain 
is gone and he has resumed all of his usual activities. 


CHIEF COMPLAINT 


PATIENT Z 


Mrs. H, a 47-year-old woman, was well until 2 days ago, 
when she started having low back pain after working in 
her garden and pulling weeds for several hours. The pain is 
a constant, dull ache that radiates to her right buttock 
and hip. Yesterday, after sitting in a movie, the pain began 
radiating to the back of the right knee. She has taken 
some acetaminophen and ibuprofen without much relief. 
Her past medical history is unremarkable, and she takes 
no medicines. She has no constitutional, bowel, or bladder 
symptoms. 


At this point, what is the leading hypothesis, 
r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Similar to the patient discussed in the first case, Mrs. H’s low back 
pain developed after an unusual exertion, and she has no systemic 
symptoms. However, her pain is worsened by sitting and radiates 
down the back of her leg (a pain distribution that suggests radicular 
pain in the L5-S1 distribution, often called sciatica). Both of these 
pivotal features increase the probability that she has a herniated 
disk. She has no findings that suggest a systemic cause of her back 
pain, so the initial differential is limited. Table 7-3 lists the differ- 
ential diagnosis. 


W 


On physical exam, Mrs. H is clearly uncomfortable. She has 
no back tenderness and has full range of motion of both 
hips. When her right leg is raised to about GO degrees, pain 
shoots down the leg. When her left leg is raised, she has pain 
in her lower back. Her strength and sensation are normal, 
but the right ankle reflex is absent. 


diagnosis? If not, what other information do 


Is the clinical information sufficient to make a 
WW you need? 


Table 7-3. Diagnostic hypotheses for Mrs. H. 


Demographics, Risk 


Diagnostic Factors, Symptoms 

Hypotheses and Signs Important Tests 
Leading Hypothesis 
Herniated lumbar Sciatica CT or MRI 


disk Neurologic signs and 
symptoms, especially in 
L5-S1 distribution 
Positive straight leg raise 


Nonspecific No neurologic or Resolution of pain 
mechanical back systemic symptoms 
pain 


Leading Hypothesis: Lumbar Radiculopathy 
due to a Herniated Disk 


Textbook Presentation 


The classic presentation is moderate to severe pain radiating from 
the back down the buttock and leg, usually to the foot or ankle, 
with associated numbness or paresthesias. This type of pain is 
called sciatica, and it is classically precipitated by a sudden increase 
in pressure on the disk, such as after coughing or lifting. 


Disease Highlights 


A. Disk disease is frequently asymptomatic; pain occurs 
when direct contact of the disk with a nerve root provokes 
inflammation. 


B. 95% of clinically important disk herniations occur at L4-L5 
and L5-S1, so pain and paresthesias are most often seen in the 
distributions of these nerves (Figures 7-2 and 7-3). 

1. Radicular pain is often described as sharp, shooting or 


burning but can also be described as throbbing, tingling, 
or dull. 


2. Neurologic abnormalities such as paresthesias/sensory loss 
and motor weakness are found variably and can occur in the 


absence of pain. Table 7-4 describes the typical findings. 


C. Myofascial pain syndromes and hip and knee pathology can be 
difficult to distinguish from radiculopathy; many patients have 
both radiculopathy and other musculoskeletal conditions. 
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Table 7-4. Typical abnormalities in lumbosacral 
radiculopathies. 


Paresthesias/ 
Nerve Distribution of Sensory Motor Absent 
Root Pain changes weakness Reflexes 
L4 Anteromedial Medial lower Knee Knee 
thigh leg extension, hip 
adduction 
L5 Lateral thigh, Lateral thigh, Foot 
lateral lower lateral lower dorsiflexion, 
leg, dorsumof leg, dorsumof foot eversion + 
foot foot inversion, hip 
abduction 
S1 Posterior Sole, lateral Foot plantar Ankle 
thigh, calf, foot + ankle, flexion, knee 
heel fourth + fifth flexion, hip 
toes extension 


D. Coughing, sneezing, or prolonged sitting can aggravate 
radicular pain from a herniated disk. 


E. 36% of patients recover in 2 weeks, 70% in 6 weeks, and 
87% in 3 months; 25% will have recurrent symptoms within 
1 year. 
E Occasionally, there are nonspinal causes of sciatica. 
1. Traumatic injury of the nerve in pelvic fracture or 
hamstring injury 
2. Gynecologic and peripartum causes such as compression 
from ovarian cysts or the fetal head 
3. Compression of the nerve by the overlying piriformis 
muscle (piriformis syndrome), characterized by focal 
mid-buttock pain, tenderness over the sciatic notch, 
increased pain with sitting, and increased pain with 
external hip rotation. 


G. There are no bowel or bladder symptoms with unilateral 
disk herniations. 


H. Large midline herniations can cause the cauda equina 
syndrome. 
1. Cauda equina syndrome is a rare condition caused by 
tumor or massive midline disk herniations. 
2. It is characterized by the following: 
a. Urinary retention (sensitivity 90%, specificity 95%; 
LR+ = 18, LR- = 0.1) 
b. Urinary incontinence 
c. Decreased anal sphincter tone (80% of patients) 
d. Sensory loss in a saddle distribution (75% of patients) 
e. Bilateral sciatica 
f. Leg weakness 


g- The combination of measured urinary retention 
> 500 mL, and at least 2 of 3 typical symptoms 
(bilateral sciatica, subjective urinary retention, and 
rectal incontinence) is highly predictive of cauda 
equina syndrome on MRI. 


Suspected cauda equina syndrome is a medical 
emergency that requires immediate imaging 
and decompression. 


Table 7-5. Physical exam findings for the diagnosis of 
disk herniation. 


Finding Sensitivity Specificity LR+ LR- 
Sciatica 95% 88% 7.9 0.06 
Positive crossed 25% 90% 2.5 0.83 
straight leg raise 
Positive ipsilateral 85-91% 26-50% 1.2-1.8  0.18-0.3 
straight leg raise 
Great toe extensor 50% 70% 17 0.71 
weakness 
Impaired ankle reflex’ 50% 60% 1:3 0.83 
Foot dorsiflexion 35% 70% 1.2 0.93 
weakness 
Foot plantar flexion 6% 95% 1.2 0.99 
weakness 


'90% of people younger than 60 years have intact bilateral ankle reflexes; only 60% 
of people older than 60 years have intact bilateral ankle reflexes, with 30% having no 
reflexes and 10% having one ankle reflex. 


Evidence-Based Diagnosis 
A. History and physical exam (Table 7-5) 


AN Sciatica has an LR+ of 7.9 for the diagnosis of L4—5 or 


L5-S1 herniated disk. 


2. Straight leg test is performed by holding the heel in 1 hand 
and slowly raising the leg, keeping the knee extended. 

a. A positive test reproduces the patient's sciatica when the 
leg is elevated between 30 and 60 degrees. 

b. The patient should describe the pain induced by the 
maneuver as shooting down the leg not just a pulling 
sensation in the hamstring muscle. 

c. Increased pain on dorsiflexion of the foot or large toe 
increases sensitivity. 

3. Crossed straight leg test is performed by lifting the contralateral 
leg; a positive test reproduces the sciatica in the affected leg. 


A straight leg raise test that elicits just back 
pain is negative. 


4, Combinations of abnormal findings are presumably more 
specific than isolated findings. 


B. Imaging 
1. Plain radiographs do not image the disks and are useless for 
diagnosing herniations. 
2. Noninfused CT and MRI scans have similar test 
characteristics for diagnosing herniated disks. 
a. CT: sensitivity, 62-90%; specificity, 70-87%; best 
LR+, 6.9; LR-, 0.11 
b. MRI: sensitivity, 60-100%; specificity, 43-97%; best 
LR+, 33, LR-, 0 
C. Electromyography (EMG) 


1. Primarily used to confirm lumbosacral radiculopathy and 
exclude other peripheral nerve abnormalities, particularly 
when physical exam abnormalities do not correlate with 
imaging abnormalities 
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2. Also used to determine the severity and chronicity of b. Patient preference should drive decision making with 
a radiculopathy, and the functional significance of an regard to surgery. 
imaging abnormality 

3. Most useful for subacute abnormalities (3 weeks to MAKING A DIAGNOSIS 


3 months after the onset of symptoms) 


4, Sensitivity for detecting radiculopathy ranges from 
46% to 77%, with specificity of 71-88%. Z 


Mrs. H has sciatica, a positive straight leg raise test, and 


Treatment an absent ankle reflex, a combination that strongly sug- 
A. In the absence of cauda equina syndrome or progressive gests nerve root impingement at L5-51. One option at 
neurologic dysfunction, conservative therapy should be tried this point would be to order an MRI or CT scan to confirm a 
for 6 weeks. There is little evidence to guide clinicians. herniated disk. However, there are 2 questions to consider 
1. NSAIDs are the first choice. before ordering a scan: 
2. Gabapentin is often used but has not been well studied; 1. Will the scan be diagnostic? Remember that 
pregabalin was ineffective in a recent study. a significant percentage of asymptomatic 
3. Tramadol and other opioids should be used only in patients people have herniated disks on CT or MRI. 


4. Short courses of oral corticosteroids modestly improve change the initial management of the 


acute pain; epidural corticosteroid injections may provide patient? Conservative therapy, similar 
temporary pain relief. to that for nonspecific back pain, is 


indicated initially unless the patient has 
cauda equina syndrome or other rapidly 
progressive neurologic impairment. 


with severe pain and for short periods of time. Ww 2. If the scan is diagnostic, will the finding 


5. Supervised exercise modestly reduces pain, and bed rest 


should be avoided. 


6. Chiropractic manipulation has been shown to reduce pain 
in the short term. 


B. Surgery The abnormality on imaging studies must cor- 

1. Indications include relate with the findings on history and physical 
exam; in other words, the herniation must 
affect the nerve associated with the dermatome 
that matches the symptoms. 


a. Impairment of bowel and bladder function 
(cauda equina syndrome) 


b. Gross motor weakness 
c. Progressive neurologic symptoms or signs 


d. No response after 6 weeks of conservative therapy. CASE RESOLUTION 
2. Surgery should not be done for painless herniations 
or when the herniation is at a different level than the Y 


symptoms. 

You decide not to order any imaging studies initially and 
prescribe ibuprofen (600 mg 3 times daily) and activity 
as tolerated. Mrs. H calls the next day, reporting that she 
was unable to sleep because of the pain. You then prescribe 
gabapentin, which provides good pain relief. Two weeks later, 
she is rarely using the gabapentin and is only using ibupro- 
fen 1 to 2 times a day. Two months later, she is pain-free 


3. In the absence of progressive neurologic symptoms, surgery 
is elective; patients with disk herniations and radicular pain 
generally recover with or without surgery. 

a. Randomized trials of surgery versus conservative therapy 
for symptomatic L4—5 or L5-S1 herniated disks found 
short-term benefits for surgery. 


(1) Patients who received surgery had better pain and and back to her usual activities, although her ankle reflex 
function scores at 12 weeks, but both groups had is still absent—a common and not significant finding. She 
identical scores at 52 weeks. is fine until about a year later, when identical pain develops 

(2) The median time to recovery was 4 weeks for the after a bad bronchitis. Her pain resolves with a few days of 
surgery group and 12 weeks for the conservative ibuprofen and gabapentin. 
therapy group. 

CHIEF COMPLAINT 


It sometimes radiates in a belt like fashion across her 

lower back, extending around to the abdomen. She has no 
PATIENT g fever or weight loss. Her past medical history is notable 
for a radial fracture after falling off her bicycle 15 years 
ago, and breast cancer 2 years ago, treated with lump- 
ectomy and radiation therapy. She currently takes only 
1 medication, letrozole. Her last mammogram was normal 
6 months ago. 


Mrs. P is a 75-year-old woman who was well until 2 days 
ago when pain developed in the center of her lower back. 
The pain is constant and becoming more severe. There 
is no position or movement that changes the pain, 


and it is not relieved with acetaminophen or ibuprofen. k 
(continued) 
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At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mrs. P has several pivotal clinical findings that suggest her back 
pain could be due to a more serious, systemic disease rather than 
being nonspecific, mechanical back pain. First, she is older and 
has a history of cancer; both findings are associated with malig- 
nancy as a cause of back pain. Second, her age and history of a 
previous fracture are established risk factors for osteoporosis. In 
addition, aromatase inhibitors such as letrozole increase bone loss 
and are associated with an increased risk of fractures (OR = 1.47). 
Metastatic breast cancer is more emergent than vertebral compres- 
sion fracture and is therefore both the leading and must not miss 
hypothesis. Table 7-6 lists the differential diagnosis. 


Y 


On physical exam, she is in obvious pain. She is 5 ft 2 in and 
weighs 115 Ibs. There is diffuse tenderness across her 
lower back, with no point tenderness of the vertebrae. There 
is no rash as would be seen in herpes zoster, and abdominal 
exam is normal. Her reflexes, strength, and sensation are all 
normal, and straight leg raise is negative. 


ls the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Back Pain Due 
to Metastatic Cancer 


Textbook Presentation 


The classic presentation is the development of constant, dull back 
pain that is not relieved by rest and is worse at night in a patient 
with a known malignancy. 


Disease Highlights 
A. Bone metastases can be limited to the vertebral body or extend 
into the epidural space, causing cord compression. 


B. Pain can precede cord compression by weeks or even months, 
but compression progresses rapidly once it starts. 


Cancer + back pain + neurologic abnormalities = 
an emergency. 


C. Malignancy causes < 1% of back pain in general but is the 
cause in most patients with active cancer who have back pain. 
D. Most common sources are breast, lung, or prostate cancer. 
1. Renal and thyroid cancers also commonly metastasize 
to bone. 
2. Myeloma and lymphoma frequently involve the spine. 
E. Metastases are in the thoracic vertebrae in 60% of cases, in the 


lumbar spine in 25%, and in the cervical spine in 15%. Up to 
one-third of patients have multiple spine metastases. 


Table 7-6. Diagnostic hypotheses for Mrs. P. 


Demographics, Risk 


Diagnostic Factors, Symptoms 

Hypotheses and Signs Important Tests 
Leading Hypothesis 
Metastatic breast Duration of pain>1month Spine radiograph 


cancer Age > 50 MRI 
Previous cancer history 
Unexplained weight loss 

(> 10 lbs over 6 months) 


Nocturnal pain 


Age > 70 Spine radiograph 
Female sex MRI 

Significant trauma 

History of osteoporosis 

Corticosteroid use 

Prior fracture 

Aromatase inhibitor use 


Osteoporotic 
compression fracture 


F. Blastic lesions are seen with prostate cancer, small cell lung 
cancer, Hodgkin lymphoma. 


G. Lytic lesions are seen with renal cell, myeloma, non-Hodgkin 
lymphoma, melanoma, non-small cell lung cancer, 
thyroid cancer. 


H. Mixed blastic and lytic lesions are seen with breast cancer and 
GI cancers. 


Evidence-Based Diagnosis 


A. History and physical exam 


1. Previous history of cancer has an LR+ of 14.7 for the 


diagnosis of vertebral metastasis as a cause of back pain. 
2. The absence of nocturnal pain reduces the probability that 
cancer is causing the back pain (LR- 0.17). 


3. Table 7-7 lists the historical and physical exam findings 
associated with low back pain due to cancer. 


Cancer is not likely to be the cause of back 
pain if the patient is younger than 50 years, 
has no history of cancer, has not experienced 
unexplained weight loss, and has not failed 
conservative therapy. 


B. Imaging 
1. Plain radiographs 
a. Lytic lesions are not visible until about 50% of 
trabecular bone is lost. 


b. Blastic lesions can be seen earlier on radiographs than 
lytic lesions. 


c. Sensitivity, 60%; specificity, 96-99.5% 
d. LR+, 12-120; LR-, 0.4-0.42 
2. CT scan: Sensitivity and specificity for diagnosing 
metastatic lesions are unknown. 
3. MRI 
a. Sensitivity, 83-93%; specificity, 90-97% 
b. LR+, 8.3-31; LR-, 0.07—-0.19 


Table 7-7. History and physical exam findings in the 
diagnosis of cancer as a cause of low back pain. 


Finding Sensitivity Specificity LR+ LR- 
Previous history of cancer 31% 98% 14.7 0.7 
Failure to improve after 31% 90% 3:0 0.77 
1 month of therapy 
Age > 50 77% 71% 2.7 0.32 
Unexplained weight loss 15% 94% 2.7 0.9 
Duration of pain > 1 month 50% 81% 2.6 0.62 
No relief with bed rest 90% 46% 1:7 0.21 
Nocturnal pain 92% 46% 1.7 0.17 
Any of the following: age 100% 60% 2.5 0.0 


> 50, history of cancer, 
unexplained weight loss, 
or failure of conservative 
therapy 


4. Bone scan 
a. Sensitivity, 74-98%; specificity, 64-81% 
b. LR+, 3.9-10; LR-, 0.1-0.32 


c. Better for blastic lesions than lytic lesions; myeloma, 
in particular, can be missed on bone scan. 


MRI scan is the best test for diagnosing or 
ruling out cancer as a cause of back pain 
and for determining whether there is cord 
compression. 


C. Laboratory tests: the erythrocyte sedimentation rate (ESR) 
is sometimes helpful. 
1. > 20 mm/h: sensitivity, 78%; specificity, 67%; 
LR+, 2.4 
2. = 50 mm/h: sensitivity, 56%; specificity, 97%; 
LR+, 19.2 


3. = 100 mm/h: sensitivity, 22%; specificity, 99.4%; 
LR+, 55.5 


Treatment 
A. Surgery, radiation therapy, and chemotherapy 


B. Choice of therapy depends on the type of cancer and the 
extent of the lesion. 


MAKING A DIAGNOSIS 


VW 


Since Mrs. P has no neurologic abnormalities, and plain 
radiographs are relatively quick to perform, it is reasonable 
to start with lumbar spine films. However, because of the 
suboptimal LR- of about 0.4, it will be necessary to perform 
additional imaging if the plain radiographs are normal. 


The lumbar spine films show a vertebral compression 
fracture at L1, which is new when compared with films done 
several months ago. 
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Have you crossed a diagnostic threshold for 
the leading hypothesis, metastatic cancer? 


Have you ruled out the active alternatives? 
Do other tests need to be done to exclude 
the alternative diagnoses? 


Alternative Diagnosis: Osteoporotic 
Compression Fracture 


Textbook Presentation 


The classic presentation is acute, severe pain that develops in an 
older woman and radiates around the flank to the abdomen, occur- 
ring either spontaneously or brought on by trivial activity such as 
minor lifting, bending, or jarring. 


Disease Highlights 


A. 
B. 
C. 


D. 


. Pain usually improves within 1 week and resolves by 


Fractures are usually in the mid to lower thoracic or lumbar 
region. 


Fractures at T4 or higher are more often due to malignancy 
than osteoporosis. 


Pain is often increased by slight movements, such as turning 
over in bed. 


Can also be asymptomatic 


4—6 weeks, but some patients have more chronic pain. 


Osteoporosis is usually related to menopause and aging. 


. Can occur as a complication of a variety of diseases and 


medications. 

1. Most common diseases include hyperthyroidism, primary 
hyperparathyroidism, vitamin D deficiency, hypogonadism, 
and malabsorption. 

2. Medications that can lead to osteoporosis include 


corticosteroids (most common), anticonvulsants, 
aromatase inhibitors, and long-term heparin therapy. 


. Risk factors for osteoporosis include 


1. Age 
a. Strongest risk factor 
b. Relative risk of almost 10 for women aged 70-74 
(compared with women under 65), increasing to a 
relative risk of 22.5 for women over 80 
2. Personal history of rib, spine, wrist, or hip fracture 
3. Current smoking or use of > 3 units of alcohol daily 
4. White, Hispanic, or Asian ethnicity 
5. Weight < 132 lbs 
6. Parental history of hip fracture 


Bone density testing: The T score is defined as the number 

of standard deviations different the current bone density is 

compared to a young adult reference population; a T score 

2 —1.0 is normal, < —1.0 and > —2.5 is osteopenia, and 

< —2.5 is osteoporosis. 

1. Over 15 years, the absolute risk of vertebral fracture is 
about 10% for women with T scores of 0 to -1.0 and 
about 30% for women with T scores of —2.5 or worse. 


2. Women with a prevalent vertebral fracture and a T score 
> -1.0 have the same absolute risk of subsequent fracture 
(-25%) as women without prevalent fractures and T scores 
< -2.5. 
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3. The FRAX score, used to estimate the 10-year probability 
of a hip fracture or a major osteoporotic fracture, is 


available at http://www.shef.ac.uk/FRAX/ 


Evidence-Based Diagnosis 
A. History and physical exam 
1. Not well studied 
2. Age > 70 has LR+ of 5.5 
oe History of corticosteroid use has LR+ of 12.0 for diagnosis 


of osteoporotic compression fracture as a cause of back pain. 


4, Patients with at least 3 typical risk factors (female sex, age 
over 70, trauma, and use of corticosteroids) have a very 
high likelihood of having an osteoporotic compression 
fracture. 


B. Imaging 
1. MRI is probably more sensitive and specific than 
radiographs, but data are not available; most compression 


fractures are diagnosed with radiographs, unless there is a 
concern for malignancy. 


2. MRI can distinguish between benign and malignant 
osteoporotic compression fractures, with sensitivity of 
88.5-100% and specificity of 89.5-93% (LR+ = 8-14, 
LR- = 0-0.12). 


3. Bone scan can be useful for determining acuity. 


MRI scan is the best way to distinguish 
malignant from benign osteoporotic 
compression fractures. 


Treatment 


A. Osteoporosis 
1. Total calcium intake (dietary plus supplementation, if 
necessary) should be 1200 mg daily for women over 
50 years of age; total vitamin D intake should be 600 
international units daily for women up to age 70 and 800 
international units daily for women over age 70. Excessive 
supplementation may be harmful. 
2. Bisphosphonates both increase bone density and reduce 
fracture risk. 
a. Alendronate and risedronate (oral, once per week) 
reduce vertebral, nonvertebral, and hip fractures. 
b. Ibandronate (oral, once per month) reduces vertebral 
fractures. 
c. Zoledronic acid (intravenous, once per year) reduces 
vertebral, nonvertebral, and hip fractures. 


3. Raloxifene reduces risk of spine fractures but not hip fractures. 


a. It reduces the risk of estrogen receptor—positive breast 
cancer (relative risk = 0.56). 
b. It increases the risk of venous thromboembolism 
(relative risk about 3). 
4. Parathyroid hormone (teriparatide; subcutaneous, 
daily) increases bone density and reduces vertebral and 
nonvertebral fractures. 


5. Denosumab, a monoclonal antibody RANKL inhibitor that 
blocks osteoclast function, (subcutaneous, every 6 months) 
reduces vertebral, nonvertebral, and hip fractures. 


6. Estrogen prevents fractures but is no longer recommended 
for long-term therapy due to such adverse events as the 
following: 


a. Venous thromboembolism 
b. Breast cancer 
c. Myocardial infarction and cerebrovascular accidents 


7. Calcitonin does not significantly increase bone density or 
prevent fractures. 


B. Compression fractures 


1. Calcitonin sometimes reduces the pain from an acute 
vertebral compression fracture. 


2. Vertebroplasty (percutaneous injection of bone cement 
under fluoroscopic guidance into a collapsed vertebra) and 
kyphoplasty, (introduction of bone cement and inflatable 
bone tamps into the fractured vertebral body) have not been 
shown to reduce pain in well-done randomized controlled 
trials using sham procedures in the control groups. 


CASE RESOLUTION 


WV 


Because of her history of breast cancer, Mrs. P undergoes 
an MRI scan; the scan confirms the diagnosis of osteopo- 
rotic compression fracture. She is treated with opioids, and 
her pain resolves over 5-4 weeks. Her bone density results 
show a spine T score of -2.1, anda hip T score of —2.6. Her 
osteoporosis is due to a combination of postmenopausal 
osteoporosis and exposure to an aromatase inhibitor. 
Treatment with alendronate is started. 


Regardless of Mrs. P’s bone density results, the presence of a ver- 
tebral compression fracture mandates treatment for osteoporosis. 
Reviewing her history, she had several risk factors for osteoporosis, 
including her age, weight, and history of a wrist fracture. 


CHIEF COMPLAINT 


PATIENT WwW 


Mr. F is a 65-year-old man with type 2 diabetes, hyper- 
tension, and osteoarthritis who comes into your office 
complaining of several months of low back pain. Sometimes 
the pain is limited to his back, but it sometimes radiates to 
his buttocks, hips, thighs, and calves when he walks. 


Although generally achy in character, he sometimes feels 
numbness in both thighs. The pain gets better when he sits 
down, although he finds it also goes away while he is gro- 
cery shopping if he bends a bit to push the cart. He does not 
have pain while in bed, and he has more pain standing than 
sitting. Over-the-counter ibuprofen helps somewhat, but he 
feels quite limited in his activity. He has no fever, history of 
instrumentation, or injection drug use. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is there 


a must not miss diagnosis? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The differential for back pain in a man this age is broad. He does 
not have pivotal systemic symptoms suggesting that infection 
should be included in the initial differential diagnosis. Exploring 
his history, there are 2 historical findings strongly suggesting spinal 
stenosis: the sensation of numbness with exertion (neurogenic or 
“pseudoclaudication’), and the improvement in the pain when he 
bends forward to push a grocery cart. Although the absence of noc- 
turnal pain reduces the probability of metastatic cancer, that is still 
a possibility because of his age. Another pivotal clue is that he has 
risk factors for vascular disease, and so peripheral arterial disease 
(PAD) must be considered as an explanation for the achy, exer- 
tional leg pain. Mechanical low back pain, although common, is 
very unlikely given the pivotal clue of neurologic symptoms (thigh 
numbness). Disk herniation is a final possibility, although it would 
have to be a central herniation to explain the bilateral symptoms. 


Table 7-8 lists the differential diagnosis. 


W 


Mr. Fs past medical history is notable for hypertension, 
type 2 diabetes, and osteoarthritis of his knees. He quit 
smoking 10 years ago, having smoked 1 pack per day for 
30 years. His medications include lisinopril, glipizide, ator- 
vastatin, aspirin, and acetaminophen or ibuprofen. He has 
no history of cancer, and his prostate-specific antigen 
(PSA) was 0.9 ng/mL 1 month ago. He has no back or hip 


Table 7-8. Diagnostic hypotheses for Mr. F. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
Spinal stenosis Wide-based gait MRI 
Neurogenic claudication 
Age > 65 


Improvement with sitting/ 
bending forward 


Metastatic cancer Duration of pain >1 month Spine radiograph 
Age > 50 MRI 

Previous cancer history 

Unexplained weight loss 

(> 10 Ibs over 6 months) 


Nocturnal pain 


Peripheral arterial Vascular risk factors; leg ABIs 
disease pain with walking 


No neurologic or systemic 


pain symptoms 
Central disk Bilateral radicular pain MRI 
herniation 
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tenderness. Straight leg raise test is negative bilaterally; 
reflexes are symmetric; strength is normal; and sensa- 
tion is normal, except for decreased vibratory sense in his 
feet. Dorsalis pedis and posterior tibialis pulses are easily 
palpable. His gait is normal. 


ls the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Spinal Stenosis 


Textbook Presentation 


The classic presentation is somewhat vague, but persistent back 
and leg discomfort brought on by walking or standing that is 
relieved by sitting or bending forward is typically seen. 


Disease Highlights 


A. The clinical syndrome of lumbar spinal stenosis consists of 
characteristic symptoms and radiographic abnormalities such 
as spondylolisthesis, disk-space narrowing, facet-joint hyper- 
trophy, neural foramina osteophytes; the estimated prevalence 
is 12-21% of older adults. 

1. Neurogenic claudication, a variable pain or discomfort 
with walking or prolonged standing that radiates into 
the buttocks, thighs, or lower legs, is the most common 
symptom. 

2. Radicular or polyradicular pain can occur and is not as 
related to position as neurogenic claudication. 

3. Descriptions of pain from spinal stenosis differ qualitatively 
from textbook descriptions of vascular claudication 


(Table 7-9). 


B. Neurologic symptoms and signs are variable. 
C. Stenosis is seen most often in the lumbar spine, sometimes in 
the cervical spine, and rarely in the thoracic spine. 


D. Spinal stenosis is due to hypertrophic degenerative processes 
and degenerative spondylolisthesis compressing the spinal 
cord, cauda equina, individual nerve roots, and the arterioles 
and capillaries supplying the cauda equina and nerve roots. 


E. Pain is worsened by extension and relieved by flexion. 


F. Patients with central stenosis generally have bilateral, non- 
dermatomal pain involving the buttocks and posterior thighs. 


Table 7-9. Findings that differentiate vascular from 
neurogenic claudication. 


Vascular Neurogenic 


Fixed walking distance before Variable walking distance before 
onset of symptoms onset of symptoms 


Improved by sitting or bending 
forward 


Can be painless to walk uphill 
due to tendency to bend forward 


Skin shiny with loss of hair Skin appears normal 
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G. Patients with lateral stenosis generally have pain in a 
dermatomal distribution. 


H. Repeating the physical exam after rapid walking might 
demonstrate subtle abnormalities. 
I. About 50% of patients have stable symptoms; when 
worsening occurs, it is gradual. 
1. Lumbar spinal stenosis does not progress to paralysis and 
should be managed based on severity of symptoms. 


2. Progression of cervical and thoracic stenoses can cause 
myelopathy and paralysis and requires surgery more often 
than lumbar spinal stenosis. 


Evidence-Based Diagnosis 


A. History and physical exam 
1. Wide-based gait has an LR+ of 13 for the diagnosis of 
spinal stenosis. 
2. Table 7-10 outlines the historical and physical exam 
findings associated with the diagnosis of spinal stenosis. 


B. Imaging 
1. Plain radiographs are not necessary: they do not change 
management, or provide the degree of anatomic detail 


necessary to guide interventional treatment (such as 
epidural injection or surgery). 
2. Noninfused CT and noninfused MRI have similar test 
characteristics. 
a. CT scan: sensitivity, 90%; specificity, 80-96%; LR+, 
4,5-22; LR-, 0.10-0.12 


b. MRI: sensitivity, 90%; specificity, 72-99%; LR+, 
3.2—90; LR-, 0.10-0.14 


c. Up to 21% of asymptomatic patients over age 65 have 
spinal stenosis on MRI. 


Table 7-10. History and physical exam findings in the 
diagnosis of spinal stenosis. 


Finding Sensitivity Specificity LR+ LR- 
History 
No pain when seated 47% 94% 74 0.57 
Burning sensation around 6% 99% 7.2 0.95 
buttocks 
Improvement with 52% 92% 6.4 0.52 
bending forward 
Bilateral buttock or leg pain 51% 92% 6.3 0.54 
Neurogenic claudication 82% 78% 3.7 0.23 
Symptoms improve when 51% 84% 33 0.58 
seated 
Age > 65 77% 69% 2.5 0.34 


Wide-based gait 42% 97% 13 0.6 
Abnormal Romberg sign’ 40% 91% 4.2 0.67 
Vibration deficit 53% 81% 2.8 0.57 


' Defined as compensatory movements required to maintain balance within 10 seconds 
of standing with feet together and eyes closed. 


3. Patients with typical symptoms who respond to 


conservative therapy can be managed without imaging. 


CT and MRI scans can rule out spinal stenosis 
but cannot necessarily determine whether 
visualized stenosis is causing the patient's 
symptoms. 


Treatment 
A. Evidence to guide treatment decisions is minimal. 


B. Nonoperative treatment is variably successful. 15-70% of 
patients stabilize or improve. 


1. Medications used for pain relief include NSAIDs, tricyclic 


antidepressants, gabapentin, pregabalin, tramadol, and 
sometimes opioids. 


. Physical therapy improves stamina and muscle strength 


in the legs and trunk; exercises performed with lumbar 
flexion, such as cycling, may be better tolerated than 
walking. 


. A randomized trial of epidural injection of corticosteroids 


and lidocaine, vs. lidocaine alone, found that adding 
corticosteroids did not reduce pain at 6 weeks. 


C. Surgery 


. Primary indication is increasing pain that is not responsive 


to conservative measures. 


. Observational data show the following: 


a. More effective in reducing leg pain than back pain. 

b. Reported improvement rates range between 64% and 
91%. 

c. Reoperation rates range from 6% to 23%. 

d. Predictors of a positive response to surgery include male 
sex, younger age, better walking ability, better self-rated 
health, less comorbidity, and more pronounced canal 
stenosis. 


. A recent trial with both a randomized and observation 


cohort showed the following: 


a. In the intention to treat analysis of the randomized 
cohort, patients randomized to surgery reported better 
scores on 1 measure of bodily pain at 2 years than did 
those randomized to conservative therapy. 

b. In the analysis of the observational cohort, patients who 
chose surgery reported better pain and function scores 
than those who chose conservative therapy. 


MAKING A DIAGNOSIS 


Mr. F's history remains suggestive of spinal stenosis; his 
physical exam neither rules in nor rules out the diagnosis. 
You prescribe acetaminophen and gabapentin, refer him to 
physical therapy, and plan to order an MRI if he does not 
respond to conservative treatment. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, spinal stenosis? Have 
you ruled out the active alternative, PAD? Do 
other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Peripheral 
Arterial Disease (PAD) 


Textbook Presentation 

Classic claudication is defined as reproducible, exercise-induced calf 
pain that requires stopping and is relieved with < 10 minutes of rest. 
Critical limb ischemia classically presents with pain in the feet at 
rest that may be relieved by placing the feet in a dependent position. 


Disease Highlights 


A. Ina study of outpatients over the age of 70, or aged 50-69 
with a history of smoking or diabetes, the prevalence of PAD 
was 29%. 

1. Only 11% of the patients with PAD had classic 
claudication. 

2. 47% of patients had atypical symptoms (exertional leg pain 
that was not in the calf or was not relieved by rest), and 
42% had no leg pain. 


B. Critical limb ischemia is the presenting manifestation in 
1-2% of patients. 
C. Risk factors include 
1. Smoking and diabetes are the strongest risk factors 
(relative risk of PAD increases by 1.4 for every 10 cigarettes 
smoked/day and by 2.6 in patients with diabetes). 
2. Hypertension and hyperlipidemia are also risk factors. 
3. Patients with other vascular disease have a high prevalence 
of PAD (19% in patients with ischemic heart disease and 
26% in patients with stroke). 
4, The prevalence of asymptomatic patients with risk factors 
ranges from 7% to 15%. 


D. Patients with PAD have a high prevalence of coronary artery 
disease and cerebrovascular disease with an annual rate of 
cardiovascular events of 5—7%. 


E. PAD is associated with a progressive decline in walking 
endurance and an increased rate of depression. 


Evidence-Based Diagnosis 


A. History 
1. The presence of classic claudication has an LR+ = 3.30. 
2. The absence of classic claudication has an LR- = 0.89. 


B. Physical exam 
1. Skin changes 


a. In symptomatic patients, skin being cooler to the touch 
and the presence of a foot ulcer in the affected leg both 
have an LR+ = 5.9 and an LR- of about 0.92. 

b. Skin changes (atrophic or cool skin, blue/purple skin, 
absence of lower limb hair) are not useful in assessing 
for PAD in asymptomatic patients. 

2. Bruits 


a. In symptomatic patients the presence of an iliac, 
femoral, or popliteal bruit has an LR+ = 5.6; the absence 
of a bruit in all 3 locations has an LR- = 0.39. 

b. In asymptomatic patients, the finding of a femoral bruit 
has an LR+ = 4.8; the absence of a femoral bruit does 
not change the probability of PAD. 

3. Pulses 


a. An abnormal femoral pulse has an LR+ = 7.2; an 


abnormal posterior tibial pulse has an LR+ = 8.10. 
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b. An abnormal dorsalis pedis pulse does not substantially 
increase the probability of PAD (LR+ = 1.9); the 
dorsalis pedis pulse is not palpable in 8.1% of normal 
individuals. 

c. The absence of an abnormality in any pulse has a wide 
range of negative LRs (0.38-0.87). 

4, Capillary refill time 


a. Apply firm pressure to the plantar aspect of the great 
toe for 5 seconds; after releasing the toe, normal color 
should return in < 5 seconds. 


b. Neither sensitive nor specific for diagnosing PAD 
Lack of typical symptoms and physical findings 
does not lower the likelihood of PAD. 


C. Ankle-brachial index (ABI) 


1. Systolic pressures are measured in the arms and at the 
ankles. The formula for the ABI is: Highest ankle pressure 
(mm Hg)/Highest arm pressure (mm Hg) 


2. Using a cutoff of 0.90 or less to define abnormal, the 
sensitivity is 95% and specificity 99% for the diagnosis of 
PAD (LR+ = 95, LR- = 0.05) 


3. An ABI of 0.71-0.9 = mild PAD; 0.51-0.70 = moderate 
PAD; 0.00-0.50 = severe PAD 


Treatment 


A. Risk factor modification: smoking cessation, control of hyper- 
tension and diabetes, treatment with a high-intensity statin 


B. Antiplatelet therapy with aspirin or clopidogrel reduces 
myocardial infarction, stroke, and death from vascular causes; 
there is no additional benefit with combination therapy. 


C. Cilostazol 100 mg twice daily increases walking distance on a 
treadmill by 25% compared to placebo. 


D. Exercise, especially a supervised exercise program, can increase 
walking by up to 150% over 3-12 months and should be 
considered first-line therapy. 


E. Revascularization, either surgical or percutaneous transluminal 
angioplasty, is indicated for the following: 


1. Limb salvage in critical limb ischemia 


2. Claudication unresponsive to exercise and pharmacologic 
therapy that limits patients’ lifestyle or ability to work 


CASE RESOLUTION 


W 


Mr. F's pretest probability of FAD is high. You order ABls, 
which show mild PAD (bilateral indices of 0.89). After 
attending physical therapy for presumed spinal stenosis 
for & weeks, he reports some improvement in his exer- 
cise tolerance, although he still has daily leg pain. He has 
not had sufficient relief from acetaminophen, naproxen, 
or tramadol. An MRI scan shows moderate central canal 
stenosis and neuroforaminal narrowing at L3, L4, and L5. 
You encourage him to continue his exercise program, and 
plan a referral to a surgeon if he still has significant symp- 
toms in 3 months. 
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REVIEW OF OTHER IMPORTANT DISEASES 
Spinal Epidural Abscess 


Textbook Presentation 


The classic presentation is a patient with a history of diabetes or 
injection drug use who has fever and back pain, followed by neuro- 
logic symptoms (eg, motor weakness, sensory changes, and bowel 
or bladder dysfunction). 


Disease Highlights 


A. Pathogenesis 
1. Most patients have 1 or more predisposing conditions. 

a. Underlying disease (diabetes mellitus [30% of patients 
with epidural abscess], injection drug use [4-37%], 
end-stage renal disease [2-13%], immunosuppressant 
therapy [7—16%], cancer [2-15%], HIV [2-9%]) 

b. Invasive spine intervention, (surgery, percutaneous spine 
procedure [14—22%]) or trauma 


c. Potential local or systemic source of infection (skin or 
soft tissue infection, endocarditis, osteomyelitis, urinary 
tract infection, injection drug use, epidural anesthesia, 
indwelling vascular access) 


2. Infection occurs by hematogenous spread (most common), 
direct spread from an infection in the vertebral column or 
paraspinal soft tissues, or by direct inoculation during a 
procedure or trauma. 

3. Staphylococcus aureus is the organism in 66% of cases. 

a. Other organisms include Staphylococcus epidermidis, 
Escherichia coli, Pseudomonas aeruginosa. 
b. Anaerobes, mycobacteria, fungi, and parasites are 
occasionally found. 
B. Clinical manifestations 
1. Classic triad of fever, spine pain, and neurologic deficits are 
found in only 13-37% of patients. 
. Back pain is present in 75-95% of patients. 
. Fever is present in about 50% of patients. 
. Neurologic deficits are found in about 33% of patients. 


ne UUN 


. Occur more commonly in posterior than anterior epidural 
space and more commonly in the thoracolumbar than 
cervical areas. 


6. Generally extend over 3—5 vertebrae. 
C. Staging 
1. Stage 1: back pain at the level of the affected spine 


2. Stage 2: nerve root pain radiating from the involved spinal 
area 


3. Stage 3: motor weakness, sensory deficit, bladder/bowel 
dysfunction 


4. Stage 4: paralysis 


5. Rate of progression from 1 stage to another is highly 
variable. 

6. The most important predictor of the final neurologic 
outcome is the neurologic status before surgery, with the 
postoperative neurologic status being as good as or better 
than the preoperative status. 


Evidence-Based Diagnosis 


A. ESR and C-reactive protein are usually elevated. 


B. Leukocytosis is present in about 66% of patients. 
C. Bacteremia is present in 60% of patients. 


D. MRI with gadolinium is the best imaging study, with a 
sensitivity of > 90%. CT myelogram is an alternative if 
MRI cannot be performed. 


A normal white blood cell count and negative 
blood cultures do not rule out spinal epidural 
abscess. 


Treatment 

A. CT-guided or open biopsy, followed by percutaneous or 
surgical decompression and drainage 

B. Antibiotics 


Vertebral Osteomyelitis 


Textbook Presentation 


The classic presentation is unremitting back pain with fever. 


Disease Highlights 


A. Pathogenesis 
1. Most commonly from hematogenous spread 
a. Urinary tract, skin, soft tissue, vascular access site, 
endocarditis, septic arthritis most commonly found 
sources, with endocarditis found in one-third of patients 
with vertebral osteomyelitis. 


b. Patients usually have underlying chronic illnesses or 
injection drug use. 


2. Can also occur due to contiguous spread from an adjacent 
soft tissue infection or direct infection from trauma or 
surgery. 

3. Generally causes bony destruction of 2 adjacent vertebral 
bodies and collapse of the intervertebral space. 

a. Found in the lumbar spine in 58% of cases, thoracic 
spine in 30%, and cervical spine in 11%. 
b. Complicated by epidural abscess in 17% of cases, 
by paravertebral abscess in 26%, and disk space 
abscess in 5%. 
B. Microbiology 

1. S aureus in over 50% of patients 

2. Group B and G hemolytic streptococcus, especially in 
diabetic patients 

3. Enteric gram-negative bacilli, especially after urinary tract 
instrumentation 


4, Coagulase-negative staphylococci sometimes causative 


Evidence-Based Diagnosis 
A. History and physical exam 
1. Back pain reported in 86% of patients 
2. Spinal tenderness: sensitivity, 86%; specificity, 60%; 
LR+, 2.1; LR-, 0.23 
3. Fever: sensitivity, 52%; specificity, 98%; LR+, 26; 
LR-, 0.49 
B. Laboratory tests 
1. Leukocytosis: sensitivity, 43%; specificity, 94%; LR+, 7.2; 
LR-, 0.6 


A normal white blood cell count does not rule 
out osteomyelitis. 


2. ESR: nearly all patients in reported case series have an 
elevated ESR, often over 100 mm/h; sensitivity reported to 
be as high as 98%. 


3. C-reactive protein also elevated in nearly all patients and 
may be a better marker of response to therapy. 

4. Blood cultures are positive in about 58% of patients 
(range in studies 30-78%). 

5. Image-guided spinal biopsy: sensitivity, 52%; specificity, 
99.9%; LR+, 16.7; LR-, 0.39. 

C. Imaging 

1. Radiographs: sensitivity, 82%; specificity, 57%; LR+, 1.9; 
LR-, 0.32 

2. MRI with gadolinium: sensitivity, 96%; specificity, 92%; 
LR+, 12; LR-, 0.04 


3. Bone scan: sensitivity, 90%; specificity, 78%; LR+, 4.1; 
LR-, 0.13 


Treatment 
A. Antibiotics for at least 4—6 weeks 


B. Surgery is necessary only if neurologic symptoms suggest onset 
of vertebral collapse causing cord compression or development 
of spinal epidural abscess; surgery is always necessary for oste- 
omyelitis associated with a spinal implant. 


Endocarditis should be considered in patients 
with either vertebral osteomyelitis or a spinal 
epidural abscess. 
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| have a patient with a bleeding disorder. How do | 
determine the cause? 


Philip Hoffman, MD 


CHIEF COMPLAINT 


PATIENT \/7 


Ms. A is a 24-year-old woman who comes to see you 
because her gums are bleeding when she brushes her teeth. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


The framework for bleeding distinguishes between structural 
causes (ie, an injury to the tissue or organ), platelet-related causes, 
and clotting factor—related causes. Bleeding due to platelet abnor- 
malities, whether due to reduced number or abnormal function 
of platelets, is usually small vessel bleeding, and produces such 
findings as petechiae, bruising, gum bleeding, or nosebleeds. The 
bleeding starts and persists immediately following the injury that 
induces it. Platelet-related bleeding is generally not quantitatively 
significant (ie, platelet-related bleeding tends not to cause serious 
blood loss requiring red cell transfusions). Nonetheless, platelet- 
related bleeding can still be clinically important if a patient bleeds 
a small amount into the brain (unusual unless the platelet count 
is < 10,000/mcL) or induces an abdominal hematoma from vigorous 
coughing, for example. By contrast, bleeding due to coagulation 
factor deficiencies or inhibitors tends to be delayed; that is, a plate- 
let plug slows or stops the bleeding immediately after an injury, 
but the platelet plug is then not bolstered by the stable fibrin clot 
that is meant to definitively stop the bleeding. Bleeding due to 
coagulation factor abnormalities is more likely to be quantitatively 
significant, generally occurring in joints, the gastrointestinal (GI) 
tract, brain, retroperitoneum, or at sites of recent injury or medical 
or surgical intervention. 


What is the differential diagnosis of bleeding? 
How would you frame the differential? 


A. Structural causes 
1. Tissue injury from trauma 
2. Abnormality of the tissue such that minor trauma causes 
bleeding, such as a toothbrush causing gum bleeding from 
inflammatory gingival disease 
B. Bleeding due to platelet disorders 
1. Disorders of platelet number (thrombocytopenia) 
a. Decreased production of platelets 


(1) Medications (examples include valproic acid, linezolid, 
thiazide diuretics, gold compounds, antineoplastic 
chemotherapy drugs) 


(2) Bone marrow replacement by malignancy, fibrosis, 
granulomas 
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(3) Bone marrow aplasia 


(4) Suppression of megakaryocyte production by heavy 
alcohol use 

(5) Vitamin B,, deficiency (megaloblastic hematopoiesis 
is a DNA synthetic defect affecting all cell lines, not 
only erythroid) 

b. Increased loss or consumption of platelets 

(1) Splenic sequestration (platelet count usually stays 
above 40,000/mcL) 

(2) Autoimmune thrombocytopenia 


(a) Idiopathic (also called idiopathic 
thrombocytopenic purpura [ITP]) 

(b) HIV 

(c) Systemic lupus erythematosus (SLE) 

(d) Lymphoproliferative disorders 

(e) Hepatitis C 

(f£) Medications (examples include heparin, 
phenytoin, carbamazepine, sulfonamides, 
quinine, antiplatelet drugs used for 
coronary syndromes such as abciximab 
or tirofiban) 

(3) Disseminated intravascular coagulation (DIC) 


(4) Thrombotic thrombocytopenic purpura (TTP) 
(5) Sepsis 
2. Disorders of platelet function 
a. Congenital 
(1) von Willebrand disease 
(2) Other rare genetic abnormalities 
b. Acquired 
(1) Medications, such as aspirin, nonsteroidal anti- 
inflammatory drugs (NSAIDs). In some instances, 
the drugs are administered with the intention of 


inhibiting platelet function, such as aspirin or 
clopidogrel for cardiovascular disease. 


(2) 


Myeloproliferative disorders, such as essential 
thrombocythemia, polycythemia vera 


(3) Coating of platelets by abnormal proteins, 
such as in plasma cell myeloma (formerly 
multiple myeloma) and, occasionally, immune 
thrombocytopenia 


(4) Uremia 
C. Bleeding due to clotting factor abnormalities 
1. Congenital 
a. Hemophilia A (the most common) 
b. Other clotting factor deficiencies 
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2. Acquired b. Acquired inhibitor to clotting factor or factors 
a. Deficiency of a factor or factors Figure 8-1 shows the diagnostic approach to bleeding disorders. 
(1) Liver disease 
(2) Vitamin K deficiency (nutritional or due to warfarin WA 
therapy) 


About 2 weeks ago, Ms. A noticed bleeding from her gums 
while she was brushing her teeth. The bleeding lasts only 
briefly, and she does not consider it to be a large amount 
of blood. Her gums do not hurt, and she is timely with her 


(3) Abnormal adsorption of a factor, eg, factor X 
adsorption to amyloid fibrils 


(4) Consumption of factors, eg, DIC 
(5) Dilution of factors, eg, massive transfusion 


Deep (intramuscular, joints, 
Gl, brain, retroperitoneum) n 


Skin, mucous 
membranes, brain 


Yes Thrombocytopenia PFA-100 Normal elate 
an ka = 


Figure 8-1. Diagnostic approach to the bleeding patient. 
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Suggests coagulation 
factor defect 


PT/INR 
aPTT 


PT/INR Both 
prolonged prolonged 


aPTT 
prolonged 


l 


Factor VII deficiency Multiple factor deficiencies 
Liver disease Liver disease 
Warfarin effect Warfarin effect 
Vitamin K deficiency Vitamin K deficiency 
Consumption (DIC) 
Inhibitor to multiple steps 
in coagulation cascade 
(heparin, antiphospholipid 
antibody syndrome) 


aPTT 
corrects 


aPTT does 
not correct 


' 


Inhibitor present 
Heparin 
Acquired factor inhibitor 
Antiphospholipid 
antibody syndrome 
(lupus anticoagulant) 


Factor deficiency 


aPTT, activated partial thromboplastin time; CAD, coronary artery disease; DIC, disseminated intravascular coagulation; GI, 
gastrointestinal; INR, international normalized ratio; ITP, idiopathic thrombocytopenia purpura; NSAIDs, nonsteroidal 
anti-inflammatory drugs; PT, prothrombin time; SLE, systemic lupus erythematosus; TTP, thrombotic thrombocytopenic purpura. 


Figure 8-1. (Continued) 


dental care. At her last cleaning a month ago, she was 
told all was well. She has also noted some tiny red dots 
on her ankles in the past week—they are not raised and 
do not itch or hurt. She notes that her last menstrual 
period was somewhat heavier than usual, and she has had 
an intermittent headache over the last 2 days, partially 
relieved by acetaminophen. Otherwise, she has taken 
no medications. On examination, she looks well and has 
normal vital signs. Her oral examination shows evidence 
of recent gingival bleeding, and there are a few palatal 
petechiae. She also has petechiae on her antecubital fos- 
sae and ankles. There is no lymphadenopathy. Chest and 
abdominal examinations are normal, with no splenomegaly 
noted. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


There are several pivotal points in Ms. A’s presentation that sug- 
gest her bleeding is due to a platelet disorder: the bleeding occurs 
immediately after the trauma of tooth brushing, she has petechiae 
on her skin, and the bleeding is small volume. 

The second pivotal point is that her history further suggests that 
her platelet disorder is acquired. If she had a congenital platelet 


disorder, such as von Willebrand disease, she might have had life- 
long heavy menses and other manifestations of bleeding. In this 
case, her symptoms just began 2 weeks ago. A platelet count will 
confirm that her bleeding is related to thrombocytopenia, rather 
than platelet dysfunction, which is less commonly seen. (If the 
platelet count is normal, platelet dysfunction should be suspected, 
and a test such as the PFA-100 assay should be ordered. This test is 
a reproducible screening tool for platelet function abnormalities. It 
measures the time to formation of a platelet plug in response to col- 
lagen along with adenosine diphosphate [ADP] or epinephrine.) 
The most common cause of thrombocytopenia in a young woman 
with no signs of systemic illness is idiopathic autoimmune throm- 
bocytopenia. Although Ms. A's headache is mild and she looks well, 
TTP can present with headache and thrombocytopenia and also 
tends to occur in young women. Finally, it is critical to remem- 
ber that the platelets are only 1 of the cell lines affected by bone 
marrow disorders, and that a serious bone marrow condition 
(eg, acute leukemia) might first manifest as thrombocytopenia. A 
key step, then, is to decide if the thrombocytopenia is isolated or 
part of a pancytopenia picture, such as one might encounter with 
acute leukemia. 
Table 8-1 lists the differential diagnosis. 


VW 


Ms. As laboratory tests indicate a WBC of 5600O/mcL, 
RBC of 3.9 million/mcL, Hb of 11.2 g/dL, HCT of 33.5%, 
and platelet count B000/mcL. The reticulocyte production 


(continued) 
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Table 8-1. Diagnostic hypotheses for Ms. A. 


Demographics, Risk 


Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
ITP Young woman CBC: isolated low 
Gum bleeding platelets, normal 
Petechiae WBC and Hb 
Smear: Large platelet 
forms 


Active Alternative—Must Not Miss 


Acute leukemia Fever, CBC: reduced or 
Symptoms and signs increased WBC 
of anemia Smear: immature 
Bleeding WBC forms 
Bone marrow 
examination 
TTP Neurologic CBC: anemia, 
symptoms thrombocytopenia 
Bleeding Smear: schistocytes 
Fever Serum LD, 
haptoglobin 
BUN, creatinine 
Other Hypothesis 


Medication-related 
thrombocytopenia 


Bleeding, depending 
on how low platelets 
have fallen 


History of recent 
medication use 


BUN, blood urea nitrogen; CBC, complete blood count; Hb, hemoglobin; ITP, 
idiopathic thrombocytopenic purpura; LD, lactate dehydrogenase; TTP, thrombotic 
thrombocytopenic purpura; WBC, white blood cell. 


index is 1.0. Examination of the peripheral blood smear 
shows markedly decreased platelets with some large 
platelet forms, and normal RBC and WBC morphology. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 
you need? 


Leading Hypothesis: ITP 


Textbook Presentation 


The classic presentation is gum bleeding or petechiae in a previ- 
ously healthy person not exposed to medications that can cause 
thrombocytopenia. The platelet count is low, with large platelets 
seen on peripheral blood smear; other cell lines are normal. Physical 
exam, other than the minor bleeding, is normal. 


Disease Highlights 


A. ITP is an autoimmune disorder primarily of young women. 
This is the demographic group that commonly suffers from 
other autoimmune disorders such as SLE or thyroid disease. 


B. A better term might be autoimmune thrombocytopenic 
purpura, since some cases are not idiopathic but are secondary 
to other conditions, such as lymphoproliferative disorders, 
collagen vascular disorders (eg, SLE), or infectious disorders 
(eg, chronic hepatitis or HIV infection). 


C. The prevalence is approximately 100 cases per million persons. 


Evidence-Based Diagnosis 
A. ITP is a clinical diagnosis. 


B. A bone marrow examination is not required for diagnosis. 
1. If performed, it would likely show normal or 
increased megakaryocytes, indicating adequate platelet 
production and suggesting the thrombocytopenia 
is due to peripheral destruction of platelets in the 
reticuloendothelial system. 


2. A bone marrow examination should be done when the 
presentation is atypical, for example: 


a. Patient has splenomegaly or significant lymphadenopathy 
or other cytopenias 


b. The patient is older. 


C. Serum antiplatelet antibody tests are about 50-60% 

sensitive and not sufficiently specific to make the diagnosis 

of ITP. 

1. They are not considered sufficiently reliable for general use 
in diagnosing ITP. 

2. If there is serious consideration of a drug-induced cause 
of immune thrombocytopenia, it may be possible to 
demonstrate drug-related antiplatelet antibodies in 
reference laboratories. 


D. A successful clinical trial of corticosteroid therapy may also 
serve as strong evidence of the correct diagnosis of ITP. 


E. Serologic studies are indicated if SLE, hepatitis C, or HIV 
infection is suspected. 


Treatment 


A. High-dose corticosteroid, such as prednisone or dexametha- 
sone, is the initial treatment for all patients. 


B. Patients who do not respond to corticosteroids or whose 
thrombocytopenia recurs when the corticosteroids are stopped 
may undergo splenectomy, which removes a site of antibody 
production as well as a site of reticuloendothelial system 
destruction of antibody-coated platelets. 


C. In refractory cases, other immunosuppressants may be used, 
such as rituximab, azathioprine, or cyclophosphamide. 


D. Thrombopoietin analogues such as romiplostim and eltrombopag 
have become more widely used for treatment of refractory 
cases of ITP, 


MAKING A DIAGNOSIS 


7 


Ms. As WBC count and Hb are normal, eliminating leukemia 
as a possible diagnosis. Her blood smear does not show 
schistocytes (seen in microangiopathic hemolytic anemia), 
suggesting that she does not have TTF. Further, her reticu- 
locyte production index is low and there are no spherocytes, 
suggesting that she does not have immune hemolytic 
anemia accompanying the immune thrombocytopenia. Her 
neurologic exam is normal as is her serum creatinine. 


Have you crossed a diagnostic threshold for 
į the leading hypothesis, ITP? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: TTP 


Textbook Presentation 


Patients with TTP appear systemically ill. The 5 classic manifesta- 
tions are thrombocytopenia; microangiopathic hemolytic anemia; 
neurologic abnormalities such as confusion, headache, lethargy, or 
seizures; fever; and acute kidney injury. 


Disease Highlights 


A. Only 2 or 3 of the classic manifestations are present in many 
patients. 


B. Thrombocytopenia and microangiopathic hemolytic anemia 
must be present to diagnose TTP, regardless of whether the 
other manifestations are present. 


C. Neurologic abnormalities are present in about two-thirds of 
patients, acute kidney injury or kidney dysfunction in about 
half, and fever in about one-quarter. 
D. Pathophysiology 
1. The ADAMTS13 enzyme is responsible for cleaving 
ultra-large von Willebrand factor multimers into smaller 
components. 

2. An antic-ADAMTS13 antibody inactivates the enzyme; 
the trigger for antibody formation is unknown. 

3. The lack of the enzyme leads to the ultra-large von 
Willebrand multimers causing platelet aggregation 
and clumping in the microcirculation, leading to 
thrombocytopenia. 

4, These clumps cause red blood cells passing over them to be 
physically damaged, leading to the characteristic finding on 
the blood smear of schistocytes, or fragmented red blood cells. 


Evidence-Based Diagnosis 


A. A plasma test demonstrating reduced ADAMTS13 activity 
and a positive test for the anti-ADAMTS13 antibody reliably 
establish the diagnosis. 

B. The diagnosis of TTP is made clinically, since the ADAMTS13 
assay result may take several days to return, and the disease has 
critical morbidity and mortality if treatment is delayed. 

1. Any patient with thrombocytopenia (usually below 
30,000/mcL) and evidence of microangiopathic hemolysis 
(schistocytes on peripheral blood smear, elevated serum 
lactate dehydrogenase (LD) level, reduced serum 
haptoglobin level) should raise concern about TTP. 

2. If neurologic signs or acute kidney injury is present, the 
diagnosis becomes even more likely. 

3. The “PLASMIC” score is a way to predict the likelihood 
of finding a low ADAMTS13 activity level diagnostic 
for TTP. 

a. It is based on the presence or absence of 7 clinical 
features: 
(1) Platelet count < 30,000/mcL 
(2) Hemolysis 
(3) Absence of active cancer 
(4) Absence of solid organ or stem cell transplantation 
(5) Mean corpuscular volume < 90 fl 
(6) INR < 1.5 
(7) Creatinine < 2.0 mg/dL 
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b. If 6 or 7 of these features are present, the likelihood of 
ADAMTS13 activity being < 10% is very high. 


Think about TTP in patients with thrombocy- 
topenia and signs of hemolytic anemia. 


Treatment 


A. Plasma exchange is the mainstay of treatment of TTP. While 
it is complicated and expensive, it does not carry substantial 
medical risk. 

1. Large volumes of plasma are removed from the patient and 
fresh plasma reinfused. 


2. This removes the antibody to ADAMTS13 and provides 
plasma with a normal complement of the enzyme. 


3. It is possible to treat TTP initially with plasma infusion 
alone, but plasma exchange allows for infusion of much 
higher volumes of plasma; hence, more efficient removal 
of antibody and infusion of enzyme. 


4, Plasma exchange is performed daily, typically for 7-14 days, 
while monitoring the platelet count and LD levels. 


5. Prior to the advent of plasma exchange, the mortality 
rate for TTP was about 90%. With plasma exchange, the 
survival rate is now about 90%. 


B. Immunosuppressive drugs such as prednisone or rituximab 
are also used in an effort to reduce the production of the 
anti-ADAMTS13 antibody. 


TTP should be treated when suspected. A 
definitive diagnosis is not necessary to initiate 
treatment. 


CASE RESOLUTION 


W 


Ms. As presentation does not meet criteria for TTP. Her 
bleeding is consistent with platelet-induced bleeding con- 
firmed by her thrombocytopenia. There is no evidence to 
suggest decreased production (no pancytopenia, medica- 
tion use or underlying condition) making platelet destruc- 
tion most likely. Finally, this appears to be immune-mediated 
rather than microangiopathic given the lack of schisto- 
cytes or hemolysis making the diagnosis of ITP appear 
firm. Ms. A begins treatment with prednisone at a dose of 
1 mg/kg orally daily. After 1 week, her platelet count rises 
to 40,000/mcL, and after 2 weeks, to 130,000/mcL. She 
then begins a prednisone taper over many weeks, and her 
platelet count remains above 100,000/mcL. 


The goal of therapy in ITP is a safe platelet count, typically a count 
above 30,000/mcL, rather than a normal count. If it is not possible 
to taper prednisone off, or to a very low dose, while maintaining 
a safe platelet count, alternative therapies such as splenectomy or 
thrombopoietin analogues are indicated, since the long-term risks 
of corticosteroids (infections, osteoporosis, adrenal suppression, 
muscle weakness, electrolyte disturbances) should be avoided 
if possible. 
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PATIENT W 


Mr. J is a 62-year-old man who underwent a coronary 
bypass graft operation 1 week ago for severe coronary 
artery disease. He has remained in the hospital for manage- 
ment of a postoperative sternal wound infection, has been 
doing well, and is scheduled for discharge later in the day. 
His past history is notable for an autoimmune hemolytic 
anemia several years ago, successfully treated with pred- 
nisone. He drank 6 beers per day for years, quitting about 
6 months ago. The laboratory pages you to report that his 
platelet count is 56,000/mcL. 


At this point, what is the leading hypothesis, 
r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The most common causes of new thrombocytopenia in hospi- 
talized patients are medications, particularly heparin-induced 
thrombocytopenia (HIT), and sepsis. Therefore, the first steps 
in diagnosing thrombocytopenia in a hospitalized patient are to 
review previous platelet counts to determine whether the thrombo- 
cytopenia is new, review the medication list, and look for vital signs 
suggestive of sepsis. Because Mr. J has a history of autoimmune 
hemolytic anemia, it is also important to consider autoimmune 
thrombocytopenia as an accompanying autoimmune phenome- 
non (also called Evans syndrome, characterized by seeing sphero- 
cytes rather than schistocytes in the peripheral smear), although 
this would otherwise be uncommon in his age group. Finally, he 
could have cirrhosis due to his extensive alcohol intake over the 
years, with hypersplenism causing mild-to-moderate thrombocy- 
topenia. Chronic autoimmune hemolytic anemia might also cause 
splenic enlargement. If hypersplenism is the cause, his platelet 
count at admission would probably have been somewhat low, 
typically between 40,000/mcL and 120,000/mcL. Table 8-2 lists 
the differential diagnosis. 


WV 


Mr. Js vital signs are normal, and a recent nursing note 
reports that he finished his breakfast and looked fine. He 
is receiving antibiotics for the wound infection and sub- 
cutaneous heparin every © hours for prophylaxis against 
deep venous thrombosis. His last platelet count was 
175,000/mcL 3 days ago. The rest of his CBC results 
from today include WBC 14,600/mcL and Hb 11.8 g/dL, 
unchanged from previous Hb levels. A chemistry profile, 
including liver enzymes and albumin, is normal. 


Is the clinical information sufficient to make a 

diagnosis? If not, what other information do 
you need? 

Mr. J’s thrombocytopenia is new, and he is receiving heparin, a 


very common cause of medication-related thrombocytopenia. He 
is clinically stable, and so sepsis is not a serious consideration. 


Table 8-2. Diagnostic hypotheses for Mr. J. 


Demographics, Risk 


Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
HIT Heparin exposure Platelet count 
Cold toe HIT ELISA assay 


CBC: isolated low 
platelets, normal 
Known associated WBC and Hb 

disease (SLE, HIV, Smear: Large platelet 
autoimmune forms 

hemolytic anemia) 


Autoimmune 
thrombocytopenia 
(idiopathic or 
secondary) 


Gum bleeding 
Petechiae 


Known cirrhosis 
Risk factors for liver 


History 
Splenomegaly on 


disease exam or imaging 
Sepsis Fever CBC 

Rigors Blood cultures 

Hypotension 

Tachycardia 


CBC, complete blood count; ELISA, enzyme-linked immunosorbent assay; Hb, hemoglobin; 
HIT, heparin-induced thrombocytopenia; SLE, systemic lupus erythematosus. 


Leading Hypothesis: HIT 


Textbook Presentation 


The classic presentation of HIT is a hospitalized patient receiving 
heparin whose platelet count falls by more than 50% from baseline, 
though generally to a level still above 50,000/mcL. There may be asso- 
ciated thrombosis, either venous (deep venous thrombosis, pulmonary 
embolism, venous limb gangrene) or arterial (cold digits or extremity). 
Skin necrosis at the site of heparin injections may also be seen. 


Disease Highlights 


A. Caused by the development of an antibody directed against 
a heparin-platelet factor 4 complex; the antibody occurs 
more commonly with unfractionated heparin than with low- 
molecular-weight heparin. The antibody causes aggregation 
and activation of platelets, which paradoxically increases the 
risk of thrombosis. 


[es] 


. Develops in about 5% of patients who receive heparin. 
C. Surgical patients are at higher risk. 


D. HIT manifests between 5 and 10 days after starting any kind 
of heparin—full-dose intravenous heparin, low-dose prophy- 
lactic heparin, or even just heparin flushes to maintain patency 
of indwelling intravascular catheters. Thrombocytopenia may 
develop earlier in patients with recent heparin exposure. 


Any exposure to heparin, including small heparin 
flushes, can lead to HIT. 


E. Thrombosis develops in about 50% of patients who have HIT, 
and the thrombosis may be evident at the same time as the 
platelet count drop, though it may also be delayed by several 
days or weeks. Thrombosis may be arterial (previously called 
the white clot syndrome), although it is more often venous. 


F The platelet count does not usually drop below 50,000/mcL 
in HIT; a lower platelet count suggests another etiology. 


Evidence-Based Diagnosis 
A. The most sensitive, readily available screening test is an enzyme- 
linked immunosorbent assay (ELISA) for anti-PF4 antibody. 


1. It is nearly 100% sensitive, although specificity is between 
75% and 85%. Thus, a negative test is very reassuring that 
HIT is not present, but false-positive tests are not uncommon. 


2. The serotonin-release assay (SRA) is more specific but not 
readily available; it can be run if a false-positive ELISA is 
suspected. 

B. Because the poor specificity of the anti-PF4 assay leads to 
overdiagnosis of HIT, a pretest probability scoring system 


(the 4“T’s”) has been validated. 
1. Thrombocytopenia 
a. Fall of platelets by > 50% and nadir > 20,000/mcL = 
2 points 
b. Fall of platelets by 30-50% or nadir 10-19,000/mcL = 
1 point 
c. Fall by < 30% or nadir < 10,000/mcL = 0 points 
2. Timing of platelet fall 
a. Clear onset between days 5 and 10 after exposure, or 
< 1 day if prior heparin exposure within 30 days = 2 points 
b. Consistent with fall between 5 and 10 days, but some 
data missing, or fall > 10 days, or < 1 day if prior 
heparin exposure within 30-100 days = 1 point 
c. Fall at < 4 days and without recent exposure = 0 points. 
3. Thrombosis or other sequelae 
a. Confirmed new thrombosis, skin necrosis, or acute 
systemic reaction after IV unfractionated heparin 
bolus = 2 points 
b. Progressive or recurrent thrombosis, non-necrotizing 
skin lesions or suspected thrombosis that has not been 
proven = 1 point 
c. None of the above = 0 points. 
4. OTher causes for thrombocytopenia present: 
a. None apparent = 2 points 
b. Possible = 1 point 
c. Definite = 0 points. 
5. Test interpretation: 0—3 points: low probability; 4-5 points: 
intermediate probability; 6-8 points: high probability. 
a. In 1 large series of 111 patients with a low pretest 
probability of HIT using this scoring system, only 1 had 
clinically significant HIT antibodies (0.9%). 


b. In contrast, the overall rate of clinically significant 
HIT antibodies was 11.4% and 34% in those with 
intermediate and high scores, respectively. 

6. An online calculator is available at http://www.qxmd.com/ 
calculate-online/hematology/hit-heparin-induced- 
thrombocytopenia-probability 


Treatment 


A. Heparin must be discontinued whenever HIT is suspected, 
even when the anti-PF4 assay result is not yet available. 
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B. An alternative anticoagulant must be started to prevent 
HIT-associated thrombosis, regardless of whether the initial 
indication for anticoagulation is still present; generally, a direct 
thrombin inhibitor such as argatroban is used. 

1. Low-molecular-weight heparin may not be substituted: 
although the incidence of HIT with low-molecular-weight 
heparin is much lower than with unfractionated heparin, 
once HIT occurs, there is too much risk for cross-reactivity. 


2. Similarly, warfarin should not be used until the platelet 
count has recovered (this takes a few days) but can then be 
started while the direct thrombin inhibitor is being given. 


3. Anticoagulation should continue for 2-3 months. 


C. Although not specifically approved for this indication, 
fondaparinux, a factor X inhibitor, has sometimes been used as 
an alternative anticoagulant in patients with HIT. 


D. Surprisingly, patients with a history of HIT may safely be 
reexposed to heparin, if necessary, after a year has passed 
and the antibody has presumably disappeared. This may be 
an issue particularly for patients requiring extracorporeal 
circulatory support for cardiac surgery, for example. 


MAKING A DIAGNOSIS 


X 


Before you have finished reviewing Mr. J's chart, the nurse 
pages you to report that he is complaining of severe pain in 
his right great toe. It is cool and dusky when you examine it. 


Have you crossed a diagnostic threshold for 
' the leading hypothesis, HIT? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


The findings of a painful, cool, and dusky toe suggest arterial occlu- 
sion. While post-cardiac surgery patients can have arterial emboli 
from a left ventricular clot or postoperative atrial fibrillation, the 
combination of new thrombocytopenia, heparin exposure, and 
thrombosis points toward HIT. Mr. J’s “4T” score is 8, consistent 
with a high probability of HIT: 2 points for the degree of throm- 
bocytopenia, 2 points for the time course, 2 points for the presence 
of new thrombosis, and 2 points for lack of other apparent causes 
of thrombocytopenia (despite his alcohol history, his liver tests are 
normal, making cirrhosis and hypersplenism unlikely, and ITP is 
not associated with thrombosis). 


CASE RESOLUTION 


W 


You immediately stop all heparin exposure and start 
Mr. J on argatroban. His HIT ELISA assay is positive. His 
toe returns to normal, and his platelet count increases 
to 180,000/mcL within 4 days. He is receiving warfarin 
therapy when he is discharged. 
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PATIENT \/ 


Ms. W is a 56-year-old woman who comes to the office 
complaining of poor appetite for several weeks and black, 
tarry stools with generalized weakness for 1 day. 


She has no prior history of bleeding, and her 3 prior 
obstetric deliveries were uncomplicated. Her past history 
is notable for cirrhosis due to chronic hepatitis C. Her medi- 
cations include spironolactone and metoprolol; additionally, 
she has been taking ibuprofen for back pain. 


On examination, she is pale. Her blood pressure is 
110/80 mm Hg, pulse is 112 bpm, RR is 16 breaths per 
minute, temperature is 37.1°C. Her conjunctivae are pale, 
mucous membranes moist, lungs clear, heart regular rhythm 
with a systolic flow murmur at the left sternal border, liver 
minimally enlarged with a nodular edge, spleen palpable 3 cm 
below the left costal margin in the anterior axillary line, and 
she has no edema. Digital rectal examination discloses 
black stool that is Hemoccult-positive. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


Ms. W’s presentation suggests that she is having an upper GI 
bleed. In addition to the specific GI causes of upper GI bleeding 
discussed in Chapter 19, GI Bleeding, it is important to consider 
whether patients who are bleeding have an underlying platelet or 
coagulation disorder contributing to the bleeding. Ms. W does 
have cirrhosis with splenomegaly that could lead to thrombocy- 
topenia due to splenic sequestration; however, the large volume of 
the bleeding suggests a coagulation factor disorder. 

The prothrombin time (PT) measures what is commonly 
called the “extrinsic” clotting pathway (Figure 8-2), wherein tissue 
factor from an injury activates factor VII, followed by activation 
of the coagulation cascade through the “common pathway” factors 
(factors V, X, II [prothrombin] and I [fibrinogen]). Because the 
source of tissue factor reagents used in the laboratory to trigger the 
cascade vary, the PT will vary among different laboratories when 
testing the same sample. To overcome this problem of PT results 
not being comparable from one laboratory to another, the inter- 
national normalized ratio (INR) was developed, to standardize PT 
results based on a constant associated with each laboratory reagent. 
The INR, which is routinely reported along with the PT, allows the 
clinician to be confident that the data from different laboratories 
are comparable. 

The activated partial thromboplastin time (aPTT) measures 
what is commonly called the “intrinsic” clotting pathway, start- 
ing with factor XII and working through factors XI, IX, and VIII 
before entering the common pathway. 

In the evaluation of a prolonged clotting time, either PT or 
aPTT, one considers whether only one test is prolonged, and which 
factors contribute to each test. For example, an isolated prolonged 
PT suggests a deficiency or inhibitor of factor VII, since that is the 
only factor unique to the PT assay. An isolated prolonged aPTT 
raises concern about the 4 factors that are unique to the aPTT— 
factors XII, XI, IX, and VIII. Prolongation of both the PT and 
aPTT raises concern either about the factors in the common 
pathway—l, II, V, and X—or a defect in multiple factors. Table 8-3 
summarizes commonly seen patterns of factor deficiencies. 


Tissue 
thromboplastin 


Surface 
activation 


Partial Prothrombin 
thromboplastin time 
time 
Il 
Fibrinogen e 
Thrombin time 
e Fibrin © © 


Figure 8-2. The coagulation cascade. Organization of the 
coagulation system based on current assays. The intrinsic 
coagulation system consists of the proteins factors XII, XI, IX, and VIII 
and prekallikrein (PK) and high molecular weight kininogen (HK). 
The extrinsic coagulation system consists of tissue factor (tissue 
thromboplastin) and factor VII. The common pathway of the 
coagulation system consists of factors X, V, and Il, and fibrinogen (I). 
(Reproduced with permission from McPherson RA, Pincus MR: 
Henry's Clinical Diagnosis and Management by Laboratory 
Methods, 22nd ed. Philadelphia, PA: Elsevier/Saunders; 2011.) 


Table 8-3. Common factor deficiency patterns. 


Clinical Setting Factors Deficient PT, aPTT Results 
Liver disease All but VIII’ Both prolonged 
DIC Fibrinogen, V, VIII, Both prolonged; 
platelets thrombin time 

especially prolonged 

Vitamin K deficiency Il, VIL, IX, X PT and aPTT both 
prolonged, PT to 
greater extent 

Warfarin effect Il, VII IX, X PT and aPTT both 


prolonged, PT to 
greater extent 


'The only factor not produced by hepatocytes. 
aPTT, activated partial thromboplastin time; DIC, disseminated intravascular coagulation; 
PT, prothrombin time. 


In clinical practice, prolongation of clotting times is most 
commonly acquired, either due to acquired deficiencies (eg, from 
malnutrition or liver disease) or acquired factor inhibitors. (While 
congenital factor deficiencies such as hemophilia certainly cause 


prolonged clotting times, these are far less commonly seen, and 
patients are generally well aware of them, making complex diag- 
nostic evaluations unnecessary.) In order to distinguish between a 
factor deficiency and an inhibitor, it is often helpful to perform a 
mixing study, wherein one mixes 1:1 the patient’s plasma and nor- 
mal plasma, to see if the clotting time corrects. If it does correct, 
the normal plasma has provided the missing factor to the patient’s 
plasma, indicating the abnormality is due to a factor deficiency. 
If it does not correct, the implication is that an inhibitor in the 
patient’s plasma is inactivating the clotting factor(s) from the 
normal plasma. Such inhibitors may be exogenous, such as inad- 
vertent heparin in the mixture; or endogenous, such as an acquired 
factor inhibitory antibody. 

Based on the data we have so far, Ms. W’s GI bleeding is most 
likely from the upper GI tract, probably gastritis or ulceration 
induced by use of the NSAID ibuprofen. Patients with cirrhosis and 
portal hypertension often develop esophageal and gastric varices, 
which can also be a cause of bleeding. The severity of the bleeding 
may be exacerbated by a coagulopathy related to her cirrhosis. The 
history of poor appetite for a few weeks raises the consideration 
of vitamin K deficiency due to lack of intake, and the presence of 
splenomegaly on examination suggests that thrombocytopenia due 
to splenic sequestration may also be contributing. 


Table 8-4 lists the differential diagnosis. 


W 


A CBC shows WBC 9400/mcL, Hb 7.8 g/dL, platelet count 
76,000/mcL. A chemistry profile shows mild elevation 
of the transaminases but is otherwise normal. Her CBC 
6 months ago showed an Hb of 11.7 g/dL and platelet 
count of 80,000/mcL. Coagulation studies include a PT of 
22 seconds (normal range 11-13 seconds), with an INR 
of 1.8 (normal 0.9-1.2). The aPTT is 39 seconds (normal 
24-34 seconds). 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Ms. W has the stable, moderate thrombocytopenia generally 
seen in patients with portal hypertension and hypersplenism. 
Moderate thrombocytopenia such as this does not substantially 
increase the risk of bleeding, especially not the large volume GI 
bleeding she is experiencing. The coagulation abnormalities she 
has can certainly contribute to large volume bleeding. 


Leading Hypothesis: Liver Disease-Induced 
Coagulopathy 


Textbook Presentation 


The classic presentation of liver disease-induced coagulopathy is 
variable. Patients may be asymptomatic, only discovered to have 
a coagulopathy incidentally on coagulation laboratory studies. 
Spontaneous bleeding is uncommon, but anything that stresses 
the patient (such as an injury, an operative procedure, or perhaps 
NSAID-induced gastritis) may lead to more bleeding than one 
might normally anticipate with that event in someone without 
liver disease. 


Disease Highlights 


A. Patients with liver disease—induced coagulopathy typically have 
a disproportionately longer PT (and therefore higher INR) 
than aPTT. 
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Table 8-4. Diagnostic hypotheses for Ms. W. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
Coagulopathy dueto History of hepatitisC PT 
liver disease or other chronic liver = aPTT 


disease 
Signs of GI bleeding 
Jaundice, ascites 


Platelet count 
Liver biochemical 


Lack of dietary 
vitamin K 
Recent use of 
antibiotics 


Prolonged PT 

and aPTT, with PT 
disproportionately 
prolonged compared 
with aPTT 


Acquired factor 
inhibitor 


Older patient 
Abrupt onset of 
serious bleeding 
manifestations 


Prolonged aPTT, 

as factor VIII most 
common example 
Failure to correct 
with mixing study 
Demonstrable factor 
VIII inhibitor 


Inciting cause, 
such as sepsis, 
tissue injury, shock, 
obstetric crisis 


Thrombocytopenia, 
prolongation of PT 
and aPTT 

Reduced fibrinogen, 
elevated D-dimer 
and fibrin 
degradation 
products 


Hypersplenism 


Splenomegaly on 
examination or 
radiographic study 


Mild to moderate 
reductions in all cell 
lines 


aPTT, activated partial thromboplastin time; DIC, disseminated intravascular coagulation; 
Gl, gastrointestinal; PT, prothrombin time. 


B. The coagulopathy is caused by impaired production of clotting 
factors by the diseased liver; the clotting factor with the shortest 
half-life, namely factor VII, would be expected to be most 
prominently affected. Since the PT/INR is so sensitive to 
factor VII levels, that test is more notably abnormal. 


C. Coagulopathy is seen primarily in patients with severe liver 
disease. The liver has a considerable reserve, and only when the 
impairment is severe does one find significant coagulopathy. 


Evidence-Based Diagnosis 


A. Ina patient with liver disease who is bleeding or in whom 
an invasive procedure is planned, the PT/INR and aPTT 
should be checked in order to screen for coagulation factor 


deficiencies. 


1. If the screening tests are significantly prolonged, one should 
check the levels of factor VII, factor V, factor II, factor IX, 
and factor X as well as fibrinogen to help determine which 
replacement therapy is most appropriate. 


2. If factor VII is low but factor V normal, it suggests that 
vitamin K deficiency may be playing a role (especially if 
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history notes poor appetite for several weeks, suggesting an 
inadequate intake of vitamin K during that time), whereas 
in severe liver impairment, both factors V and VII are 
reduced. 


3. Because all the clotting factors except factor VIII are 
produced in the hepatocytes, all of them except factor VIII 
may be low in severe liver disease. Factor VIII is typically 
normal or even elevated in liver disease, a finding that may 
distinguish liver disease from DIC, in which factor VII 
is low. 


B. Another finding that may contribute to bleeding risk in severe 
liver disease is excessive fibrinolysis, the cause of which is a 
complex interplay between the production of and hepatic 
clearance of fibrinolytic activators and inhibitors. 


C. While it may seem paradoxical, there may also be an increased 
risk of thrombosis in liver disease. Several findings may 
account for this: reduction of the vitamin K-dependent 
anticoagulant proteins, protein C and protein S; and increases 
in factor VIII and sometimes von Willebrand factor. 


Treatment 


A. Correct the coagulopathy using fresh frozen plasma to replete 
clotting factors. If the plasma fibrinogen level is particularly 
low (eg, < 100 mg/dL), infusion of cryoprecipitate may be 
helpful. 


B. In severe cases, administration of recombinant activated factor 
VIIa may help stop the bleeding associated with liver disease; 
it is extremely expensive, however, and carries some risk of 
inducing thrombosis. 


MAKING A DIAGNOSIS 


ye 


An esophagogastroduodenoscopy (EGD) shows a duodenal 
ulcer consistent with NSAID use. Her factor VII level is 20%; 
factor V level, 40%; factor Il, 60%; factor IX, 50%; factor 
X, 55%; factor VIII, 122%. Ms. W is treated with a proton 
pump inhibitor and fresh frozen plasma. Her PT and PTT 
normalize, and the bleeding stops. 


Have you crossed a diagnostic threshold for 
r the leading hypothesis, liver disease-induced 
coagulopathy? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


Alternative Diagnosis: Vitamin K Deficiency 


Textbook Presentation 


The usual presentation of vitamin K deficiency is a hospitalized 
patient who is found to have a prolonged PT/INR, rarely with 
bleeding manifestations. 


Disease Highlights 


A. The most common cause of vitamin K deficiency is inadequate 
oral intake. 


B. Patients who have been hospitalized and need to start warfarin 
therapy may require smaller than expected doses to achieve 


therapeutic levels, because they may be unduly sensitive as a 
result of baseline vitamin K deficiency. 


C. Vitamin K deficiency can also occur with the recent use of 
antibiotics that alter the gut flora’s ability to convert ingested 
vitamin K to its absorbable form. 


Evidence-Based Diagnosis 


A. As with liver disease, patients with vitamin K deficiency have 
PT/INR levels disproportionately longer than aPTT levels. 


B. This is due to factor VII having the shortest half-life of the 
vitamin K—dependent factors (II, VII, IX, and X), thus making 
the factor VII—dependent PT/INR more sensitive to vitamin K 
alterations. 


C. The aPTT will also go up eventually, as the levels of factors II, 
IX and X, with much longer half-lives, fall. 


Treatment 


A. Vitamin K repletion, either orally or parenterally, is the treatment 
of choice. 
1. If parenteral treatment is chosen, it should be administered 
subcutaneously or intravenously—not intramuscularly. 


2. Intramuscular injections should be avoided in patients 
with coagulopathies, in order to avoid the development 
of hematomas in muscles that can lead to neuropathy if a 
major nerve traverses the area. 


B. Vitamin K administration takes 18—24 hours to have its 
effect, so if a patient with vitamin K deficiency is bleeding, 
fresh frozen plasma or four-factor prothrombin complex 
concentrate, which contains factors II, VII, IX, and X, 
may be required. 


Alternative Diagnosis: DIC 


Textbook Presentation 


Disseminated intravascular coagulation (DIC, also called consump- 
tive coagulopathy) is a catastrophic activation of the coagulation 
system that classically presents as the abrupt onset of uncontrolled 
spontaneous diffuse bleeding from multiple sites (venipunc- 
ture sites, catheter sites, endotracheal tubes, recent surgical sites) 
in patients with severe illness such as shock states, major trauma, 
sepsis, obstetric emergencies, and advanced cancer. 


Disease Highlights 


A. The common denominator of conditions that cause DIC is 
tissue injury and activation of the clotting cascade via entry of 
procoagulants into the circulation. 


B. A variety of conditions activate the clotting cascade. 

1. Trauma 

2. Advanced adenocarcinomas of any site, such as colon, 
pancreas, or lung. 

3. Obstetric crises such as amniotic fluid embolism or 
placental abruption. 

4, Acute promyelocytic leukemia, wherein the granules of the 
malignant promyelocytes activate the clotting system. 


C. Although the classic presentation is major bleeding due 
to activation of the clotting cascade leading to secondary 
consumption of clotting factors, in some cases clotting 
manifestations may predominate. 


1. Patients with advanced cancer may have recurrent deep 
venous thrombosis or pulmonary embolism or arterial 
emboli in the extremities without signs of bleeding. 


2. This is considered chronic DIC. 


D. Renal, hepatic, and pulmonary dysfunction may accompany 
acute DIC. 


Evidence-Based Diagnosis 


A. In acute DIC, consumption of clotting factors is demon- 
strated by thrombocytopenia, prolongation of the PT/INR 
and aPTT, reduction of plasma fibrinogen level, and increases 
in D-dimer and fibrin degradation products (FDP). 


B. The D-dimer and FDP reflect fibrinolytic activity acting upon 
fibrin formed during the clotting process. 
1. D-dimer is the product of lysis of cross-linked fibrin. 
2. FDP is the product of lysis of both fibrin and fibrinogen. 


3. Fibrinogen levels below 100 mg/dL may correlate with 
bleeding risk. 


If DIC is suspected, testing should include 
platelet count, PT/INR, aPTT, fibrinogen, and 
D-dimer. 


Treatment 
A. Treat the underlying condition if possible. 


B. Replete clotting factors that have been depleted, with platelet 
transfusions, fresh frozen plasma, and cryoprecipitate if 
fibrinogen is particularly low. 


C. In rare instances, the use of low-dose heparin is considered. 
While it is logical to consider undertaking anticoagulation if 
the initiation of the process was coagulation, the additional 
bleeding risk is of great concern, and efforts are generally 
focused more on providing clotting factors while addressing 
the underlying cause. 
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CASE RESOLUTION 


Wy 


You instruct Ms. W to avoid all aspirin products and 
NSAIDs. She is seen by the dietitian for review of 
vitamin K-rich foods. Her Hb is stable at a follow-up visit 
2 weeks later. 
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| have a patient with chest pain. How do | 
determine the cause? 


David Beiser, MD 


CHIEF COMPLAINT 


PATIENT X 


Mr. W is a 56-year-old man who comes to your office with 
chest pain. 


Ww 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


A patient with chest pain poses one of the most complicated diag- 
nostic challenges. The differential diagnosis is extensive and includes 
several life-threatening, time-critical, must not miss diagnoses. The 
differential is best remembered anatomically, giving consideration 
to structures from the skin to the internal organs, including: 


A. Skin: Herpes zoster 
B. Breast 

1. Fibroadenomas 

2. Mastitis 

3. Gynecomastia 
C. Musculoskeletal 

1. Costochondritis 


. Precordial catch syndrome 


What is the differential diagnosis of chest 
pain? How would you frame the differential? 


. Tietze syndrome 

. Pectoral muscle strain 

. Rib fracture 

. Cervical or thoracic spondylosis (C4—-T6) 
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. Myositis 
. Esophageal 

1. Spasm 

2. Rupture 

3. Gastroesophageal reflux disease (GERD) 
4. Esophagitis 

5. Neoplasm 
. Gastrointestinal (GI) 

1. Peptic ulcer disease 

2. Gallbladder disease 

3. Liver abscess 

4. Subdiaphragmatic abscess 

5. Pancreatitis 
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FE. Pulmonary 
1. Pleura 
a. Pleural effusion 
b. Pneumonia 
c. Neoplasm 
d. Viral infections 
e. Pneumothorax 
2. Lung parenchyma and vasculature 
a. Neoplasm 
b. Pneumonia 
c. Pulmonary embolism (PE) 


G. Cardiac 


1. Acute coronary syndrome (ACS) (unstable angina [UA], 
myocardial infarction [MI]) 


2. Pericarditis 
3. Myocarditis 
4. Stable angina 


H. Vascular: acute aortic syndrome (AAS) (thoracic aortic 
dissection, intramural hematoma, or aneurysm) 


I. Mediastinal structures 
1. Lymphoma 
2. Thymoma 

J. Psychiatric 


Though strict algorithmic approaches toward chest pain often 
prove intractable in real-world clinical settings, Figures 9-1 and 9-2 
are useful for organizing an evaluation. This approach intentionally 
emphasizes the 3 must not miss diagnoses—ACS, PE, AAS—while 
avoiding the cognitive bias of “playing the odds,” favoring the 
common benign, rather than the uncommon serious, diagnoses. 

The initial pivotal points in the evaluation of chest pain are the 
duration of symptoms and the patients vital signs. Patients with 
normal vital signs and subacute or chronic chest pain usually seek 
medical attention in primary care setting while those with acute pain 
and vital sign abnormalities more commonly go to the emergency 
department. The presence of coronary heart disease (CHD) risk fac- 
tors, ECG or chest film abnormalities, symptoms consistent with 
aortic dissection, or PE risk factors are also important pivotal points. 


y 


Mr. W has a history of well-controlled hypertension and dia- 
betes mellitus. He has been having symptoms for the last 
4 months. He feels squeezing, substernal pressure while 


(continued) 
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Yes No 
No Yes 


AAS, acute aortic syndrome; ACS, acute coronary syndrome; ECG, electrocardiogram; PE, pulmonary embolism. 


Figure 9-1. Diagnostic approach to chronic chest pain. 


climbing stairs to the elevated train he rides to work. The 
pressure resolves after about 5 minutes of rest. He also 
occasionally feels the sensation during stressful periods 
at work. It is occasionally associated with mild nausea and 
jaw pain. Medications are metformin, aspirin, and enalapril. 
Vital signs are temperature, 57.0°C; BP 128/70 mm/Hg; 
Pulse 72, BPM; RR 16, breaths per minute. 


At this point, what is the leading hypothesis, 
Ww what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. W is a middle-aged man with chronic chest pain and risk fac- 
tors for CHD. The initial pivotal points in this case are the chro- 
nicity and normal vital signs. Also important is that the character 
of the pain is typical for stable angina and there are risk factors for 
CHD. Noncardiac diagnoses should also be considered. GERD 
and musculoskeletal disorders are common causes of chest pain 
that can mimic angina (exacerbated by activity, sensation of pres- 
sure). Pain from a mediastinal abnormality is also possible. The 


chronicity of his symptoms weighs against must not miss diagno- 
ses (ACS, PE, and AAS). It is important to establish stability of 
the patient’s symptoms as UA would warrant urgent evaluation. 
Table 9-1 lists the differential diagnosis. 


v 


Physical exam is entirely unremarkable except for mild, 
stable, peripheral neuropathy presumably related to diabe- 
tes. The patient's ECG is remarkable only for evidence of left 
ventricular hypertrophy with strain. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Stable Angina 


Textbook Presentation 


Although atypical presentations are common, stable angina usually 
presents with symptoms of substernal chest discomfort precipi- 
tated by exertion. These symptoms resolve promptly with rest or 
nitroglycerin and do not change over the course of weeks. Affected 
patients usually have risk factors for CHD. 
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No diagnosis made 


No diagnosis made 


diagnosis? 


diagnosis 


AAS, acute aortic syndrome; ACS, acute coronary syndrome; ECG, electrocardiogram; Gl, gastrointestinal; PCI, percutaneous coronary 
intervention; PE, pulmonary embolism; STEMI, ST-elevation myocardial infarction. 

'For patients presenting acutely, it is prudent to consider the common non-life-threatening causes of chest pain as “waste basket” diagnoses. 
Before grabbing something out of the waste basket, one should pause and make certain that you haven't overlooked a critical case detail. 
Also, do not retrieve anything out of the waste basket that isn’t recognizable. That is to say, if the patient’s presentation doesn’t perfectly fit 
the classic presentation for these entitles, you should question the diagnosis (eg, costochondritis without reproducible chest tenderness). 


Likely | No likely 


Figure 9-2. Diagnostic approach to acute chest pain. 
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Table 9-1. Diagnostic hypotheses for Mr. W. 


Diagnostic 
Hypotheses Symptoms and Signs Important Tests 


Leading Hypothesis 


Stable angina Substernal chest pressure Cardiac stress test, CT 
with exertion coronary angiogram, 
Risk factors for CHD or angiogram 


GERD Symptoms of heartburn, EGD 
chronic nature Esophageal pH 
monitoring 


Musculoskeletal History of injury or specific Physical exam 
disorders musculoskeletal chest Response to treatment 
pain syndrome 


Unstable angina Anginal chest pain that ECG, chest radiograph, 
is new, increasing in serial cardiac 
severity, or that occurs biomarkers, cardiac 
at rest stress test, angiogram 


CHD, coronary heart disease; EGD, esophagogastroduodenoscopy; 
GERD, gastroesophageal reflux disease. 


Disease Highlights 


A. Stable angina is a chest pain syndrome caused by a mismatch 
between myocardial oxygen supply and demand usually 
caused by coronary artery stenosis. 


B. Stable angina is a common first presentation for CHD. 


C. Angina (stable and unstable) can also occur in the setting 
of normal or nearly normal coronary arteries and any of the 
following: 


1. Anemia 

2. Tachycardia of any cause (atrial fibrillation, hyperthyroidism) 
3. Aortic stenosis 

4, Hypertrophic cardiomyopathy 


5. Heart failure (HF) (the result of high filling pressures 
leading to increased coronary resistance during diastole) 


It is important to consider causes of angina 


other than CHD. 


D. Although exertional chest pain is the most common symptom 
of stable angina, other presentations are possible. 


1. Eliciting factors other than exercise 
a. Cold weather 
b. Extreme moods (anger, stress) 
c. Large meals 
2. Symptoms other than chest pain 
a. Dyspnea 
b. Nausea or indigestion 
c. Pain in areas other than the chest (eg, jaw, neck, teeth, 


back, abdomen) 
d. Palpitations 
e. Weakness and fatigue 
f. Syncope 


E. 


The risk factors for CHD are important to elicit in any patient 
with concerning symptoms; the traditional risk factors are 


. Male sex 

. Age > 55 years in men and > 65 years in women 
. Tobacco use 

. Diabetes mellitus 

. Hypertension 
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. Abnormal lipid profile 
a. Elevated low-density lipoprotein (LDL) 
b. Elevated triglycerides 
c. Elevated cholesterol/high-density lipoprotein (HDL) 
ratio (normal < 5:1, ideally < 3.5:1). 
d. Low HDL 
7. Other risk factors 


a. Other vascular diseases (peripheral, cerebral) 

b. Chronic kidney disease 

c. Elevated inflammatory markers (C-reactive protein 
among others) 

d. Lifestyle factors, such as a poor diet, sedentary lifestyle, 
obesity, and various psychosocial factors 

e. Cocaine use should be asked about because, although it 


is not a risk factor for CHD, it can cause both angina 
and MI. 


Asking about the traditional cardiac risk factors 
should be a part of the history for any patient 
with chest pain. 


Stable angina and CHD in women 

1. Although the pathophysiology of stable angina is the same 
in men and women, stable angina raises some unique issues 
in women that deserve comment. 


2. Stable angina presents differently in women than in men. 


a. Because angina usually presents in women at an older 
age than in men, there are more comorbid diseases to 
complicate the presentation. 

b. Women describe their chest pain differently, using terms 
like “burning” and “tender” more frequently. 

3. There is good evidence that the diagnostic tests used for 

CHD, which are discussed later in this chapter, are less 

accurate in women than in men. 


4, Because there is a lower prevalence of disease among 
women, 
a. Physicians often do not consider the diagnosis. 


b. Lower pretest probability leads to worse positive 
predictive value of diagnostic tests (there are more 
false-positive results on noninvasive tests). 


Evidence-Based Diagnosis 


A. 


History 


1. The first step in diagnosing CHD is taking an accurate 
history of the patient’s chest pain. 


2. There are reliable data on the prevalence of disease in 
patients with typical angina, atypical angina, nonanginal 
chest pain, and in patients who are asymptomatic. The 
answers to the following questions categorize the patient’s 
chest pain: 


a. Is your chest discomfort substernal? (“Where is your 
pain?”) 
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b. Are your symptoms precipitated by exertion? (“Does 7. The remainder of the history should be aimed at collecting 
your pain come on or get worse when you walk, walk evidence that makes the diagnosis of CHD more likely, 
fast, or climb stairs?”) such as 

c. Does rest provide prompt relief of your symptoms a. Cardiac risk factors 
(within 10 minutes)? (“Does your pain get better b. Past history of cardiac disease 


with rest?” ; : 
) c. Symptoms classic for other causes of chest pain 


acts ia ee all Panaon are 8. Factors that make the diagnosis of CHD less likely include 
classified as having typical angina, 2 positive answers n. , , 
as atypical angina, and 1 positive as nonanginal chest a. Unremitting pain of prolonged duration (days) 
pain. A patient who answers no to all questions is b. Other explanations for the patient’s symptoms 
asymptomatic. 9. Tests that should be performed on initial presentation 
include 
Use the patient’s own words when taking a. Glucose and lipid profile to identify diseases that 
a history (eg, pressure, burning, aching, increase the likelihood of chest pain being ischemic 
squeezing, piercing). in origin. 


b. Hb and thyroid-stimulating hormone to identify other 


4, The prevalence of CHD in each group is shown in : : 
diseases that may cause angina. 


Table 9-2. A variety of online tools, such as the Pooled 
Cohort Risk Assessment Equations, can be used to 
estimate 10-year cardiovascular risk with a focus on 
identifying high-impact risk reduction interventions. 


c. Resting 12-lead electrocardiogram (ECG), looking for 
evidence of left ventricular hypertrophy or previous 
infarction (Q-waves or ST-T wave changes) 


d. Troponin, if recent anginal symptoms had been 


5. It is also useful to think of these data in terms of low-, f ; 
particularly severe or long-lasting. 


intermediate-, and high-risk groups. 
a. Low-risk (pretest probability < 15%): B. Cardiac diagnostic testing 
1. Except in rare cases, patients with symptoms of stable 
angina should have further functional or anatomic exams 
(eg, stress testing or CT coronary angiogram, respectively) 
to detect inducible ischemia. 


(1) All asymptomatic patients 


(2) Men with nonanginal chest pain who are younger 
than 50 years 


(3) Women with nonanginal chest pain who are 2 


anes . The test is used for 2 purposes: to diagnose CHD and 
younger than 60 years 


risk stratify patients into treatment groups. That is, to 


(4) Women under age 50 with atypical angina determine whether patients should be treated with risk 
b. Intermediate-risk (pretest probability 15-85%): factor reduction and medication only, percutaneous 
coronaty intervention (PCI), or coronary artery bypass 


(1) Men over age 50 and women over age 60 with 
nonanginal chest pain SHEBY 
3. Decisions about treatment are based on a number of 
factors, many coming from the results of cardiac diagnostic 


testing: 


(2) Any man and any woman over age 50 with atypical 
angina 

(3) Men under age 40 and women under age 60 with 
typical angina 

High-risk (pretest probability > 85%): Men older than 

40 years and women older than 60 years with typical 

angina 


a. The extent and severity of ischemia (most important) 

b. Other prognostic variables, such as aerobic ability, BP 
and heart rate response to exercise, and inducible left 
ventricular dysfunction. 


C 


R : eat 4. All stress tests attempt to induce and detect myocardial 
6. It is important to recognize that comorbidities can 


markedly influence the probability of disease. As an ischemia. a , , , 

example, the rate of CHD in a 55-year-old woman with a. Myocardial ischemia may be induced by exercise, 

atypical angina goes from about 32% with no risk factors dobutamine, adenosine, or dipyridamole. 

to 47% with 1 risk factor (eg, diabetes mellitus, tobacco b. Myocardial ischemia may be detected by ECG, 

use, hypertension). echocardiogram, or nuclear stress imaging. 

Table 9-2. Prevalence of coronary artery disease (%).' 
Asymptomatic Nonanginal Chest Pain Atypical Angina Typical Angina 
Age Male Female Male Female Male Female Male Female 

30-39 1.9 0.3 5.2 0.8 21.8 4.2 69.7 25.8 
40-49 5.5 1.0 14.1 2.8 46.1 13.3 87.3 55.2 
50-59 97 3.2 21:5 8.4 58.9 32.4 92 79.4 
60-69 12,3 7:5 28.1 18.6 67.1 54.4 94.3 90.6 


"See text for definitions. 
Data from Diamond GA, Forrester JS: Analysis of probability as an aid in the clinical diagnosis of coronary-artery disease, N Engl J Med. 1979 Jun 14;300(24):1350-1358. 
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Table 9-3. Test characteristics of cardiac stress test 
modalities. 


Test Sensitivity Specificity LR+ LR- 
Exercise ECG > 1 mm 65-70% 70-75% ~2.5 ~ 0.45 
depression 
Exercise echocardiography 80-85% 80-85% ~48 ~0.21 
Dobutamine 80-85% 85-90% ~6.7 ~ 0.23 
echocardiography 
Exercise myocardial 85-90% 85-90% ~69 ~0.15 
perfusion SPECT 
Pharmacologic myocardial 80-90% 80-90% ~7 ~0.18 


perfusion SPECT 


SPECT, single photon emission computed tomography. 


c. The sensitivity of an exercise test is decreased if the 
patient does not reach an adequate degree of exercise, 
as measured by the rate-pressure product. 


yi 


Exercise electrocardiography is the simplest and least 
expensive test though it less sensitive and specific than 
exercise tests that use more modern forms of imaging. 


a. It requires a normal resting ECG. 


b. The sensitivity of the exercise stress test can be improved 
(at the cost of lower specificity) by reducing the degree 
of ST depression needed for a positive test. 


a 


The sensitivity, specificity, and LRs of some of the various 
tests are shown in Table 9-3. (It should be noted that 

the test characteristics of stress thallium and dobutamine 
echocardiography vary among healthcare centers.) 


7. Considerable debate exists regarding the use of anatomic 
(ie, CT coronary artery) versus functional (ie, exercise stress 
or stress imaging studies) exams for the initial evaluation 


of CHD. 


8. The decision whether to order a routine exercise test or 
one with imaging is difficult. In general, reasons to obtain 
imaging are 
a. Abnormal resting ECG 


b. Previous coronary artery bypass grafting (CABG) 
surgery or PCI 

c. A high pretest probability of disease. In these cases, only 
a highly sensitive test can exclude disease and the test 
is being done more to risk stratify than to diagnoses 
CHD. 


Because of the relatively low sensitivity of 
ECG stress tests, these should only be used 
to exclude the diagnosis of CHD in low-risk 
patients. 


9. Means of increasing coronary demand other than 
exercise (pharmacologic stress tests) are indicated for 
patients who are unable to exercise. They may also be more 
accurate in patients with a left bundle-branch block. 


10. A patient with stable angina might not undergo an exercise 
test if he has a high likelihood of disease (a test therefore 
does not need to be done for diagnostic purposes) and 
would not benefit from determining the distribution or 
severity of the disease (usually because he would not, or 
could not, undergo revascularization). 


C. Angiography 

1. The gold standard for diagnosing CHD 

2. The indications for patients with stable angina to undergo 
angiography include 
a. Abnormal stress test indicating substantial ischemia. 
b. Ischemia at a low workload on an exercise test. 

c. Diagnostic uncertainty after an exercise test. 

3. Patients may undergo angiography without first having 
an exercise test in 2 circumstances when they will almost 
certainly require invasive therapy (PCI or CABG): 

a. When their symptoms are disabling despite therapy. 
b. When they have HE 


Treatment 


A. When stable angina is suspected, empiric therapy should be 
started. 


B. The goal of treatment is to relieve symptoms and inhibit 
disease progression. Stable angina carries a 3% per year risk 
of both MI and death. 

C. Lifestyle modification 
1. Smoking cessation 
2. Exercise (intensity guided by exercise testing) 

3. Weight loss 


4. Low fat, low cholesterol diet 


D. Medications 
1. Symptomatic treatment. It is important to recognize that 
patients often need a combination of medicines to control 
their symptoms. 
a. Beta-blockers 
(1) Generally first-line therapy 
(2) Decrease oxygen demand 
b. Verapamil or diltiazem are used in patients who cannot 
tolerate beta-blockers 
c. Nitrates 
(1) Increase coronary blood flow 
(2) Short-acting nitrates are generally prescribed to 
relieve episodes of angina. 
(3) Long-acting nitrates are used as a second agent in 
patients with refractory symptoms. 


d. Ranolazine is sometimes used in combination with a 
beta-blocker. It increases coronary blood flow without 
lowering BP or heart rate. 


2. Interventions to slow disease progression 


a. Aspirin (or clopidogrel in patients who are intolerant 
of aspirin or who have had PCI). 


b. High intensity HMG-CoA reductase inhibitor (statin) 
therapy. 
c. BP control in patients with hypertension. 


d. Angiotensin-converting enzyme (ACE) inhibitor or 
angiotensin receptor blocker (ARB) in patients at the 
highest risk, such as those with diabetes or HF. 


e. Glycemic control in patients with diabetes 


E. Invasive treatment strategies (either via PCI or bypass surgery) 
are the mainstay of treatment for the acute coronary syndromes 
discussed below. For stable angina, they are used in patients 
with more advanced disease. 


1. In low-risk patients (such as those with single vessel disease) 


a. There is no difference in clinical outcomes (death, MI) 
between patients managed medically or with PCI. 

b. Well-blinded studies suggest that these interventions 
might not even have a significant effect on symptoms in 
these low-risk patients. 

2. In moderate-risk patients (such as those with multivessel 
disease but normal myocardial function) 


a. PCI and CABG are about equal in terms of mortality 
and both are superior to medical therapy. 
b. PCI leads to more procedures. 
3. In high-risk patients (such as those with disease of the left 
main coronary artery, 3 vessel disease, or 2 vessel disease 
involving the proximal left anterior descending artery) 


a. Bypass surgery has a survival benefit compared to 
medical therapy. 

b. For selected patients, PCI can have a similar outcome 
to surgery. 

c. Bypass surgery is superior in patients with diabetes. 


W 


A tentative diagnosis of stable angina from CHD is made. 
Laboratory data are notable for normal blood counts and 
chemistries. Thereis hypercholesterolemia (LDL, 136 mg/dL; 
HDL, 42 mg/dL). Mr. W is referred for a stress test. Because 
of his abnormal resting ECG, an exercise myocardial perfu- 
sion SPECT was performed. Although chest pain developed 
during the test, his results were normal without evidence of 
myocardial ischemia. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, stable angina? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


MAKING A DIAGNOSIS 


The results of the patient's exercise test are surprising. Stable angina 
remains high in the differential despite the normal stress test but 
alternative diagnoses must be considered. The intermittent nature 
of the pain and the lack of constitutional symptoms both make a 
mediastinal lesion unlikely. The absence of a recent injury, change 
in activity or reproducible pain on physical exam moves muscu- 
loskeletal pain down on the differential. GERD is a common cause 
of chest pain and should be considered. 


Alternative Diagnosis: GERD 


Textbook Presentation 


Heartburn (a burning, substernal, chest discomfort) is usually the 
presenting symptom in a patient with GERD. Other classic symp- 
toms are regurgitation or dysphagia; chest pain is a common alter- 
native presentation. Patients often report that their symptoms are 
worst at night and after large meals. 

Although dysphagia is a common presentation of GERD, its 
presence raises the possibility of an obstructing lesion and thus 
mandates prompt evaluation, usually with upper endoscopy. 


Disease Highlights 


A. The symptoms of GERD are so well-known that some 
patients diagnose themselves before visiting a physician. 
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B. GERD is a common cause of chest pain. 


C. GERD can be further classified as either erosive or nonerosive 
based on endoscopic examination findings. 
D. There are GI and non-GI complications of GERD. 
1. GI 
a. Esophagitis 
b. Stricture formation 
c. Barrett esophagus 
d. Esophageal adenocarcinoma 
2. Non-GI 
a. Chronic cough 
b. Hoarseness 
c. Worsening of asthma 
E. Esophageal disorders, other than GERD, might also present as 
chest pain. 
1. Esophagitis or esophageal ulcer 
a. Often causes odynophagia 
b. Multiple causes include infection and pill esophagitis. 


c. Common causes of pill esophagitis include 
bisphosphonates, tetracyclines, nonsteroidal anti- 
inflammatory drugs (NSAIDs), and potassium. 

2. Esophageal cancer 
a. Often associated with dysphagia 
b. Smoking, alcohol use, and chronic reflux are risk factors. 
3. Esophageal rupture (Boerhaave syndrome). Often presents 
with acute pain after retching. 


4, Esophageal spasm and motility disorders. Often present 
with intermittent chest pain and dysphagia. 


Evidence-Based Diagnosis 


A. Cardiac causes should be excluded in patients with chest 
pain before beginning a GI evaluation. 


B. GERD should be high in the differential diagnosis of 
chest pain when heartburn, regurgitation, or dysphagia 
is present or when other commonly associated symptoms 
or complications (eg, chronic cough and asthma) are 
present. 


C. Identifying factors that exacerbate the symptoms of GERD 
is helpful both in diagnosis and management. Such factors 
include: 


1. Ingesting large (especially fatty) meals 
2. Lying down after a meal 
3. Using tobacco 
4, Eating foods that relax the lower esophageal sphincter 
a. Chocolate 
b. Alcohol 
c. Coffee 
d. Peppermint 
D. Historical features help differentiate esophageal from cardiac 
chest pain. 


1. A small study analyzed the prevalence of several historical 
features in 100 patients in an emergency department with 
either esophageal or cardiac chest pain. 


2. The differences that reached statistical significance are 
listed in Table 9-4. Although the study was small, the data 


are instructive. 
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Table 9-4. Prevalence of symptoms in patients with 
cardiac and esophageal chest pain. 


Prevalence (%) 
Among patients Among patients 
with cardiac with esophageal 
Symptom cause cause 
Lateral radiation 69 11 
More than 1 spontaneous 13 50 
episode per month 
Pain persists as ache for 25 78 
several hours 
Nighttime wakening caused 25 61 
by pain 
Provoked by swallowing 6 39 
Provoked by recumbency or 19 61 
stooping 
Variable exercise tolerance 10 39 
Pain starts after exercise 4 33 
completed 
Pain relieved by antacid 10 44 
Presence of heartburn 17 78 
Presence of regurgitation 17 67 
Presence of GI symptoms 46 83 


Gl, gastrointestinal. 


3. From these data, it is clear that history cannot differentiate 


G. Suggestive symptoms and response to therapy is generally 
considered diagnostic. 


H. Esophagogastroduodenoscopy (EGD) should be done when 
patients have 


l. 


Alarm symptoms 


p 


Dysphagia 

b. Odynophagia 

c. Weight loss 

d. Gastrointestinal bleeding 
e 


. Iron deficiency anemia 


. Signs suggestive of complicated disease including 


a. Early satiety 

. Vomiting 

Extra-esophageal symptoms 

. Chest pain of unclear etiology 


enone 


Long-standing symptoms of reflux (Patients are at risk 
for Barrett esophagus.) 


f. Patients require long-term therapy. 
g. Patients respond poorly to appropriate therapy. 


I. Ambulatory pH monitoring is useful in limited settings: 


1. 


2, 


In patients with symptoms of GERD and a normal 
endoscopy. 


To monitor therapy in refractory cases. 


Treatment 


A. Lifestyle modification 


1. 
2. 


Weight loss is recommended if patient is obese 


Head of bed elevation. Elevate the entire head of the bed; 
adding extra pillows may actually worsen reflux. 


esophageal chest pain from pain due to cardiac ischemia. 
That said, pain that occurs with swallowing, is persistent, 
wakes the patient from sleep, is positional, and is associated 
with heartburn or regurgitation is more likely to be of 
esophageal origin. 


. Note that only 83% of patients with an esophageal cause 
of pain in this study had GI symptoms (ie, heartburn, 
regurgitation, dysphagia, or vomiting). 

. Certain characteristics generally thought to suggest a 
cardiac origin of pain were nearly equally common in 
patients with cardiac and esophageal causes of chest pain. 


a. Radiation to the left arm: 38% of patients of cardiac 
cause; 33% of patients with esophageal cause. 

b. Exacerbation with exercise: 73% of patients of cardiac 
cause; 67% of patients with esophageal cause. 

c. Relief with nitroglycerin: 62% of patients of cardiac 
cause; 55% of patients with esophageal cause. 

. The effect of nitroglycerin in relieving chest pain has 

consistently been found to be useless in differentiating anginal 

chest pain from esophageal or other causes of chest pain. 


Response to nitroglycerin should not be used 
as a diagnostic test in the evaluation of chest 
pain. 


E. Esophageal pH testing, the gold standard for the diagnosis of 
GERD, is seldom necessary. 


F. The combination of a suspicious history and consistent 
endoscopic findings has a 97% specificity for GERD. 


3. Avoid reclining for 2-3 hours of eating 


4, Routine, complete elimination of foods with the potential 
to trigger reflux is no longer recommended. 


B. Pharmacologic 
1. An 8-week course of once-per day proton pump inhibitors 
(PPIs) is considered first-line for erosive esophagitis reflux 
disease or patients with symptoms severe enough to prompt 
a physician visit. 
a. Partial responders may escalate to twice daily dosing 
b. Maintenance PPI therapy (at the lowest effective dose) 
should be reserved for patients who revert to having 
symptoms after proton pump inhibitor is discontinued. 
2. H,-receptor blockers may be used for maintenance therapy 
in patients with nonerosive disease 
3. Motility agents (such as metoclopramide) are useful in 
patients who need adjuvant therapy or who have significant 
symptoms of regurgitation. These should be reserved for 
patients with endoscopy-proven GERD. 


C. Surgical: Antireflux surgery has a very small role limited to 
1. Nonresponders 
2. Severe disease 


3. Patients requiring long-term therapy 


Because GERD is a common cause of chest 
pain, if the suspicion of the disease is high, it 

is appropriate to prescribe an empiric course of 
PPIs after more ominous causes of chest pain 
have been ruled out. 


CASE RESOLUTION 


Prior to the stress test, Mr. W’s probability of having CHD was at 
least 92% (see Table 9-2). It is important to understand why the 
stress test was done in this case. The diagnosis of coronary disease 
was essentially made by the history and physical. The stress test was 
meant to guide therapy. Considering a pretest probability of 92%, 
and a LR- of about 0.15 for the stress test, the posttest probability 
is 60%. This is still well above the test threshold for a potentially 
fatal disease like CHD. 

Despite the results of the stress test, stable angina was con- 
sidered more likely than GERD. Mr. W was given aspirin and 
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a beta-blocker and underwent an angiogram the week after the 
visit. He was found to have a 90% stenosis of the mid-left anterior 
descending artery. 


Before ordering a stress test, ask yourself why 
you are doing it: Are you trying to diagnose 
CHD or determine the severity of the disease? 


Always consider pretest probability when 
interpreting the results of a test. 


CHIEF COMPLAINT 


PATIENT iZ 


Mrs. G is a 68-year-old woman with a history of hyperten- 
sion who arrives at the emergency department by ambu- 
lance complaining of chest burning that began 6 hours ago. 
Two hours after eating, moderate (5/10) chest discomfort 
developed. The pain begins in her mid-chest and radiates to 
her back. She initially attributed the pain to heartburn and 
used antacids. Despite multiple doses over 3 hours, there 
was no relief. Over the last hour, the pain became very severe 
(10/10) with radiation to her back and arms. The pain is 
associated with diaphoresis and shortness of breath. The 
pain is not pleuritic. She thinks that she is having a heart 
attack. 


Mrs. G takes enalapril for hypertension. She lives alone, 
is sedentary, and smokes 1 pack of cigarettes each day for 
the past 30 years. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mrs. G is an elderly woman with hypertension and a 30 pack- 
year smoking history who is experiencing acute, nonpleuritic, chest 
pain. Referring to Figure 9-2, multiple “must not miss” diagno- 
ses including ACS, AAS, and PE, must be considered. Given the 
patient’s presentation, age, and risk factors, ACS is most likely. 
AAS is also possible given the patient’s history of hypertension and 
the pain’s radiation to her back, though the progressive onset of 
the pain is somewhat atypical for AAS. Though PE remains on the 
differential, there is nothing in the presentation that specifically 
raises the likelihood of this must not miss diagnosis. Other less 
life-threatening diagnoses, such as esophageal spasm, GERD, and 
pancreatitis, should also be included on the differential diagnosis 
(Table 9-5). 

While the physical exam cannot reliably distinguish ACS, AAD, 
and PE, a brief, yet thorough, exam is recommended to identify 
hemodynamic instability, highly specific signs of a life-threatening 
diagnosis, or precipitating causes. Referring again to the algorithm 


Table 9-5. Diagnostic hypotheses for Mrs. G. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 


Leading Hypothesis 


factors 
Ischemic symptoms that 
are new or increasing in 


Acute MI Presence of cardiac risk ECG 
factors Cardiac enzymes 
Acute onset (troponin) 
Coronary 
angiography 
Active Alternative—Must Not Miss 
Unstable angina Presence of cardiac risk ECG 


Cardiac enzymes (CK 
and troponin) 
Stress testing 


frequency Coronary 
angiography 
Thoracic aortic Presence of Transesophageal 
aneurysm hypertension echocardiography 
dissection Radiation of pain to back CT scan 
BP differential in arms 
Other Alternative 
Esophagealspasm Recurrent chest pain, Esophageal 
often with radiation to manometry and 
back; dysphagia exclusion of other 
causes 


CK, creatine kinase, ECG electrocardiogram, MI, myocardial infarction. 


in Figure 9-2, the first pivotal point is to distinguish between an 
ST-elevation myocardial infarction (STEMI) and all other causes 
of acute chest pain. This reflects international guidelines recom- 
mending that a 12-lead ECG be performed and interpreted within 
10 minutes of a patients arrival to an emergency department as 
STEMI mortality outcomes are largely determined by time to 
reperfusion therapy. 


Patients with chest pain should have an ECG 
completed and interpreted within 10 minutes 
of arriving at an emergency department. 
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On physical exam, Mrs. G is in moderate distress. Vital 
signs are temperature, 57.0°C; BR 156/90 mm Hg in both 
arms; pulse, 100 bpm; RR, 22 breaths per minute. Head 
and neck exam, including jugular and carotid pulsations, are 
normal. The lung exam is clear. Heart exam is notable for a 
normal S, and S, and a soft, II/V| systolic ejection murmur. 
Abdominal exam is unremarkable with no tenderness, hepa- 
tosplenomegaly, or bruits. 


ECG shows ST depression in leads ll, Ill, AVL, and V3-V6. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Acute MI 


Textbook Presentation 

The textbook presentation of an acute MI is a middle-aged man 
with risk factors for CHD with crushing substernal chest pressure, 
diaphoresis, nausea, shortness of breath, and a feeling of impending 
doom. Unfortunately, this textbook description does not account 
for the frequency of MI in women, younger and older patients, and 
the frequency of atypical presentations. 


Disease Highlights 


A. MI occurs when there is a prolonged failure to perfuse an area 
of myocardium leading to cell necrosis. 


B. Most commonly occurs when a coronary plaque ruptures 
causing thrombosis and subsequent blockage of a coronary 
artery. 


C. The universal definition of MI describes 5 subtypes of MI 
based on their etiology: 
1. Type 1: Spontaneous MI due to a primary coronary event 
2. Type 2: MI secondary to ischemia due to either increased 


oxygen demand or decreased supply, eg, coronary artery 
spasm, anemia, or arrhythmias 


3. Type 3: Sudden unexpected cardiac death, including 
cardiac arrest, often with symptoms suggestive of 
myocardial ischemia 

4. Type 4: MI associated with PCI or stent thrombosis 

5. Type 5: MI associated with CABG 

D. MIs are broadly classified as either STEMI or non-ST- 
segment elevation MI (nSTEMI) 

1. STEMI 


a. Involves transmural ischemia or infarction 


b. Typically caused by complete occlusion of a coronary 
artery 

c. Initial diagnosis of STEMI involves strict 12-lead 
ECG criteria that are sufficient for initiating timely 
reperfusion therapies. 


2. nSTEMI 


a. Less severe, usually injuring only subendocardial tissue 
b. Typically caused by incomplete occlusion of a coronary 
artery 


c. Higher subsequent risk for STEMI than for patients 
with STEMI 


Table 9-6. Criteria for diagnosing acute MI. 


1. Arise and fall of cardiac biomarkers (preferably troponin) with at 
least 1 value above the 99th percentile of the URL along with 1 of 
the following: 


a. Symptoms of ischemia 

b. ECG changes consistent with new ischemia 
c. Development of pathologic Q waves 
d 


. Imaging evidence of new loss of viable myocardium or 
myocardial function 


2. Sudden cardiac death accompanied by ECG changes, angiographic 
findings, or autopsy findings supporting MI as the cause 


3. Elevation of cardiac biomarkers above 3 times the 99th percentile 
of the URL in the setting of PCI 


4. Elevation of cardiac biomarkers above 5 times the 99th percentile 
consistent with MI, angiographic evidence of MI, or imaging 
evidence of new loss of viable myocardium of myocardial function 


5. Pathologic evidence of an MI 


MI, myocardial infarction; PCI, percutaneous coronary intervention; URL, upper 
reference limit. 


Evidence-Based Diagnosis 


A. The diagnostic criteria for acute MI have been clearly 
established. There are 5 criteria that vary somewhat, based 
partly on the subtype of MI. They are shown in Table 9-6. 

B. Clinical findings suggestive of MI 
1. Pretest probability 

a. About 15% of patients who arrive at the emergency 
department complaining of chest pain are having an MI. 


b. About 33% of patients admitted to the hospital with 
suspicion of an MI are found to be having one. 


c. About 50% of patients admitted to the cardiac care unit 
with suspicion of an MI are found to be having one. 


d. Types of chest pain that decrease the likelihood of 
MI include pleuritic pain, sharp or stabbing pain, or 
positional pain. 

e. Historical and physical exam features are never sufficient 
to diagnose an MI and only (nearly) exclude MI in 
the lowest risk patients. Test characteristics for some 
common signs and symptoms appear in Table 9-7. 


C. ECG findings 
1. Guidelines recommend an ECG be performed and 
interpreted within 10 minutes of a patient’s arrival at an 
emergency department when an MI is suspected. 
2. STEMI diagnostic criteria include 


a. New ST elevation at the J point in 2 contiguous leads 
> 1mm (0.1 mV) in all leads except V2-V3 


b. New ST elevation V2-V3 of > 2 mm in men younger 
than 40 years or > 1.5 mm in women 


c. New, or presumed new, left bundle branch block 

3. The presence of reciprocal ST depression helps confirm 
diagnosis of STEMI. 

4, Prevalence rates of MI among emergency department 
patients with chest pain and various ECG findings are 
a. 80% for new ST elevation of 1 mm 
b. 20% for new ST depression or T wave inversion 


Table 9-7. Likelihood ratios of historical features and 
physical exam findings and the effect on posttest 
probability of acute MI. 


Feature or Finding LR+ Posttest Probability’ 
Radiation to both arms 9.7 63% 
Radiation to right arm 7.3 56% 

Third heart sound 3.2 36% 
Hypotension 3.1 35% 
Radiation to left arm 2.2 28% 
Radiation to right shoulder 2.2 28% 
Crackles 2.1 27% 
Diaphoresis 2.0 26% 
Nausea and vomiting 1.9 25% 


‘Assuming 15% pretest probability. 


c. 4% for no new changes in a patient with known CHD 

d. 2% for no new changes in a patient without known CHD 
5. The test characteristics for some ECG findings in patients 

with acute chest pain are: 

a. New ST elevation > 1 mm, LR+ = 5.7-53 

b. New Q wave, LR+ = 5.3-24.8 

c. Any ST elevation , LR+ = 11.2 

d. New Q or ST elevation, LR+ = 11 

e. Any ECG abnormality, LR- = 0.04 


D. Cardiac biomarkers (enzymes) 
1. The diagnosis of MI requires the presence of elevated 
cardiac biomarker concentrations in peripheral blood 
samples. 


2. Historically, cardiac biomarker panels include serum creatine 
kinase MB subunit (CK-MB) and troponin. Increasingly, 
centers are relying on troponin or high-sensitivity troponin 
measurements to make the diagnosis. 


3. These tests are highly reliable in diagnosing MI. 
(Note that the definition of MI is based on enzyme 
results whenever they are available.) 
a. Troponin: sensitivity, 95%; specificity, 98%; LR+, 48; 
LR-, 0.05. 
b. Serial CK-MB in the first 24 hours: sensitivity, 99%; 
specificity, 98%; LR+, 50; LR-, 0.01. 
4, Troponin levels in patients with kidney disease 


a. Patients with kidney disease often have elevated troponin 
levels raising the risk of false-positive tests for MI. 

b. Patients with elevated troponin levels at baseline will 
still have a diagnostic rise and fall with MI. 

c. In patients with chronic kidney disease, higher baseline 
troponin levels are predictive of poor cardiovascular 
outcomes. 


E. Atypical presentations 
1. Although the combination of symptoms, ECG findings, 
and enzymes make most MIs easy to diagnose, about 
2% of patients with acute MI are not diagnosed and are 
discharged from the emergency department. 
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2. Failure to recognize an MI results in worse outcomes for 
patients and is a common cause of medical negligence claims. 


3. MIs most commonly go unrecognized when they present in 
unusual ways or in people not expected to have MI. 


4, A patient with an MI or UA who is mistakenly discharged 
is most likely to 


a. Be a woman younger than age 55 

b. Be non-white 

c. Have a chief complaint of shortness of breath 
d. Have a nondiagnostic ECG 


5. The most common alternative presentations of MI are 
listed below. MI should be considered in patients being 
discharged from the emergency department with any of 
these diagnoses: 


a. HF 

b. Stable angina 

c. Arrhythmia 

d. Atypical location of pain 
e 


. Central nervous system manifestations (symptoms of 
cerebrovascular accident) 


Nervousness, mania, or psychosis 
. Syncope 

. Weakness 

i. Indigestion 
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6. MIs may present differently in women. 


a. Women are more likely than men to present without 
chest pain (42% vs 30.7%). 

b. Women often report prodromal symptoms, such as 
fatigue, dyspnea, and insomnia. 

c. Dyspnea, weakness, and fatigue are common presenting 
symptoms. 

d. Gender-based differences becomes less pronounced as 
patients age (ie, both men and woman present more 
frequently without chest pain). 

e. Risk Stratification. Given the wide array of atypical 
presentations for ACS and the risks involved in a 
missed diagnosis, risk stratification tools have been 
developed and tested to help risk stratify patients 
and support clinical decision making such as the 
TIMI and HEART scores discussed in the section 
on unstable angina. 


MI can present in many different ways. A high 
index of suspicion should always be present. 
MI is most likely misdiagnosed in certain 
groups of patients (elderly, women, minorities, 
those with diabetes). 


Treatment 


A. The following applies to the treatment of STEMI. The man- 


agement of nSTEMI is different and is discussed in the next 
section on UA. 


B. Medications 


1. Antiplatelet agents: aspirin, P2Y12 receptor blockers (eg, 
clopidogrel) and, in patients undergoing primary PCI, a 
glycoprotein [[b/II]a inhibitor 

2. Anticoagulation: Unfractionated heparin, low-molecular- 
weight heparin, fondaparinux, bivalirudin 
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3. Beta-blockers 
4, Oxygen in patients who are hypoxic 
5. Nitroglycerin 
6. High-intensity HMG-CoA reductase inhibitors (statins) 
7. Other therapy based on presentation 
a. Opioids for patients still in significant pain after 
ischemia is maximally treated 
b. Atropine for patients with pathologic bradycardia 
c. Antiarrhythmic agents 
C. Reperfusion with either primary PCI or systemic throm- 


bolysis (only if PCI is not available within 2 hours of 

presentation) 

1. Primary PCI with stent placement is the most efficacious 
treatment. 

2. Both PCI and thrombolysis are most effective when 
completed within 12 hours of symptom onset. 


3. PCI has lower mortality (even in patients who must 
be transferred—albeit quickly—to a hospital with the 
capability) 

4, PCI has significantly lower risk of serious bleeding 
complications, such as hemorrhagic stroke 


5. The ability to do primary PCI depends on the presence of 
an interventional cardiology team who can rapidly bring 
the patient to the catheterization laboratory. 


D. Following reperfusion, various medications have been shown 
to improve survival rate including 


1. Beta-blockers 

2. ACE inhibitors 

3. Aspirin 

4. P2Y12 receptor blockers (duration based on intervention 
and risk of bleeding) 

. HMG-CoA reductase inhibitors < 70 mg/dL 


6. Glycoprotein IIB/IHA inhibitors are recommended for 
patients with MIs who undergo stenting. 
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E. Outcomes 


1. Women who suffer an MI are more likely to die. Recent 
data show an in-hospital mortality rate of 14.6% for 
women and 10.3% for men. 


2. The cause of this disparity is multifactorial but includes the 
fact that patients without chest pain receive delayed and 
less aggressive care. 


3. The mortality difference becomes less pronounced and 
eventually reverses with age. 


4. An exercise test is also recommended within 3 weeks of 
an MI in patients not undergoing PCI or angiography for 
information on prognosis, functional capacity, and risk 
stratification. 


Have you crossed a diagnostic threshold 
for the leading hypothesis, acute MI? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


MAKING A DIAGNOSIS 


The ST depression is consistent with cardiac ischemia but does not 
satisfy the strict criteria for STEMI. In addition, ST depression is 
less specific than ST elevation and does not conclusively make the 
diagnosis of an acute MI; the diagnosis will be confirmed when 
cardiac enzyme results become available. The abnormal ECG cer- 
tainly makes the alternative diagnosis, UA, quite likely if MI is 
excluded. Aortic dissections also can cause cardiac ischemia, so this 
too must remain on the differential. 


Alternative Diagnosis: UA or nSTEMI 


Textbook Presentation 


UA and nSTEMI classically present with new or worsening symp- 
toms of CHD and are only differentiated by the absence (UA) or 
presence (nSTEMI) of myocardial enzyme elevation in peripheral 
blood samples. 


Disease Highlights 


A. UA is defined as angina that is new, worsening in severity or 
frequency, or occurs at rest. 
B. Pathophysiology 
1. Primarily caused by acute plaque rupture followed by 
platelet aggregation 
a. 67% of episodes occur in arteries with < 50% stenosis. 
b. 97% occur in arteries with < 75% stenosis. 


2. Caused less commonly by changes in oxygen 
demand or supply (eg, hyperthyroidism, anemia, 
high altitude) 


C. The diagnosis of UA can be difficult, often depending 
on a careful history to differentiate stable angina 
from UA. 

D. The clinician seeing a patient with UA or a nSTEMI must 
1. Recognize that the patient has an ACS 
2. Initiate care 
3. Determine the patient's risk of progressing to an MI or 


death 
4, Treat accordingly 


E. Vasospastic angina 
1. Vasospastic angina (also called Prinzmetal or variant 
angina) is a phenomenon that presents similarly to UA. 
2. Patients periodically have episodes of cardiac ischemia 
with ST elevation. 
3. The attacks 
a. Are often associated with chest pain or other ischemic 
symptoms 
b. Resolve spontaneously or with nitroglycerin 
c. May occur in normal or diseased coronary arteries 
d. Can result in MI or death (often secondary to 
arrhythmia) 
e. Often occur at the same time each day 
4, Vasospastic angina is usually diagnosed clinically but can 
also be diagnosed by inducing it with ergonovine infusion 
in the catheterization laboratory. 
5. Vasospastic angina is treated effectively with calcium 
channel blockers and nitrates. 


Vasospastic angina should be considered in 
patients whose symptoms are consistent with 
cardiac ischemia and occur at about the same 
time each day. The diagnosis should also 

be considered when transient ST elevations 
develop. 


Evidence-Based Diagnosis 
A. There are 3 presentations of UA: 
1. Rest angina 
2. New-onset (< 2 months) angina 
3. Increasing, or accelerating, angina 
B. The American College of Cardiology and American Heart 
Association have endorsed a number of features or findings 


that increase the likelihood that a patient’s symptoms represent 
an ACS, including 


. Chest or left arm pain that reproduces prior angina 

. History of CHD 

. Transient mitral regurgitation murmur 

. Hypotension 

. Diaphoresis 

. Pulmonary edema 

. Crackles 

C. Appropriate risk stratification ensures that the patient is 


triaged to the proper location for care (ICU, inpatient ward, 
home) and receives the most beneficial therapy. 
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D. Clinical risk scores can be helpful for stratifying patient 
cardiac risk. The TIMI score (Table 9-8) for UA/nSTEMI is 
probably the most widely known of these scores. It was orig- 
inally derived from a cohort of patients receiving treatment 
for ACS and thus should not be applied to patients with 
undifferentiated chest pain. However, it can be useful in risk 
stratifying patients to different treatment (conservative versus 
invasive) once the diagnosis of ACS has been established. 


Table 9-8. Percent all-cause mortality. 


All-cause mortality, new or recurrent 
MI, or severe or recurrent ischemia 
requiring urgent revascularization 


TIMI Score’ within 14 days 


‘Patients receive 1 point for each of the following variables: age > 65, > 3 cardiac risk 
factors, prior coronary stenosis of > 50%, ST-segment deviation on admission ECG, > 2 
anginal events in preceding 24 hours, use of aspirin in previous 7 days, elevated cardiac 
biomarkers. 

MI, myocardial infarction; nSTEMI, non-ST-segment elevation MI; TIMI, Thrombolysis in 
Myocardial Infarction; UA, unstable angina. 
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1. Modern calculators like the HEART Score (Table 9-9) 


are more useful for estimating the risk of a major cardiac 

event within 6 weeks among patients with symptoms 

suggestive of ACS. The HEART score has also been 

validated within a variety of clinical pathways designed 

to identify low-risk cardiac patients suitable for discharge 

from the emergency department. 

2. Other characteristics that portend high risk include: 

a. Recurrent angina or ischemia at rest or with low-level 
activities despite intensive medical therapy 

b. Elevated cardiac biomarkers (troponin) 

c. Signs or symptoms of HF or new or worsening mitral 
regurgitation 

d. High-risk findings from noninvasive testing 

e. Hemodynamic instability 

f. Sustained ventricular tachycardia 

g- PCI within 6 months 

h. Prior CABG 

i. Reduced left ventricular function 


Table 9-9. HEART score for major cardiac events. 


History 


Moderately suspicious 1 
Slightly suspicious 0 
ECG 

Significant ST-depression 2 
Nonspecific repolarization disturbance 1 
Normal 0 


Risk Factors (hypercholesterolemia, hypertension, 
diabetes mellitus, smoking, obesity) 


< normal limit 0 


Scoring: 

0-3: 2.5% risk of major cardiac event within 6 weeks. Patient can be discharged with 
follow-up. 

4-6: 20.3% risk of major cardiac event. Patients should be admitted to the hospital for 
trending of troponin and provocative testing. 

> 7: 72.7% risk of major cardiac event, suggesting early invasive measures with these 
patients and close coordination with inpatient cardiology. 
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Treatment 
A. Oxygen 
B. Antiplatelet agents, aspirin, and a P2Y12 receptor blocker 


C. Anticoagulation with enoxaparin, unfractionated heparin, 
or bivalirudin 


D. Beta-blockers 
E. Nitrates 
E High doses of HMG-CoA reductase inhibitor 


G. Patients whose risk stratification (generally the TIMI score) 
identifies them as having a low risk of death or complications 
should undergo conservative management strategy. 


H. Unstable patients need urgent coronary angiography. 


I. Stable patients (no ongoing ischemia, arrhythmias or 

decreased ejection fraction on echocardiogram) should have 

a stress test to determine whether angiography is indicated. 

1. If the stress test finds the patient to be at low risk, the 
patient can be discharged and treated medically (aspirin, 
clopidogrel, beta-blockers, and an HMG-CoA reductase 
inhibitor). 

2. Patients found to be at higher risk benefit from an early 
invasive strategy that includes angiography to determine 
further management, generally PCI or CABG. 


Alternative Diagnosis: Aortic Dissection 


Textbook Presentation 


The textbook presentation of an aortic dissection is an older man 
with a history of hypertension and possibly atherosclerotic disease 
who complains of “tearing” chest or back pain. The pain might be 
associated with vascular complications such as syncope, stroke, car- 
diac ischemia, or HF secondary to acute aortic regurgitation. On 
physical exam, there is asymmetry in the upper extremity BPs, and 


D. Symptoms of dissection include pain as well as symptoms 


of vascular complications of the dissection. The type of 
complication depends on what type of dissection occurs. 


E. Type A dissections involve the ascending aorta with or without 


the descending aorta. 
1. Account for about 60% of dissections 
2. Carry a mortality of about 35% 
3. May be associated with 
a. Acute aortic regurgitation 
b. Myocardial ischemia due to coronary occlusion 
c. Neurologic deficits 
d. Cardiac tamponade due to hemopericardium 


F. Type B dissections involve only the descending aorta and are 


associated with a mortality rate of about 15%. 


Evidence-Based Diagnosis 


A. Diagnosis of aortic dissection is notoriously difficult. There 


are no signs or symptoms that are consistently associated with 
very high or very low LRs. 


B. A study of 464 patients with aortic dissection helps describe 


the common presenting signs and symptoms of people with 
this diagnosis. 
1. Demographics: 
a. Mean age ~ 63 years 
b. Hypertension in about 75% 
2. Presenting signs and symptoms were notable for the 
infrequency of some classic findings. 
a. Pulse deficit was noted in only 15% of patients, syncope 
in 9%, cerebrovascular accident in 5%, and HF in 7%. 
b. Some of the more common symptoms are shown in 


Table 9-10. 


the chest radiograph shows a widened mediastinum. 


Disease Highlights 
A. Dissection begins with a tear in the aortic intima allowing 
blood to dissect between the intima and media. 
B. Risk factors 
1. Hypertension, present in 72% of patients 
2. Atherosclerosis, present in 31% of patients 
3. Known aortic aneurysm, present in 16% of patients 
4. Prior aortic dissection (6%) 
5. Diabetes (5%) 
6. Marfan syndrome (5%) 


7. Cocaine use is associated with dissections in younger 
patients (mean age 41) 


In addition to MI, thoracic aortic dissection 
should be considered in the differential of a 
young hypertensive patient who has chest pain 
after using cocaine. 


C. Aortic aneurysms (that have not dissected) are usually 
detected while they are asymptomatic on a chest radiograph. 
They may also present with aortic regurgitation, pain, or 


through impingement on other structures such as the trachea, 


esophagus, or recurrent laryngeal nerve. 


3. Chest radiograph and ECG were found to be very 


insensitive diagnostic tools. 


Table 9-10. Prevalence of various findings and symptoms 
in patients with thoracic aortic aneurysm dissection (type A). 


Finding or Symptom Prevalence 
Severe or worst ever pain 90% 
Abrupt onset pain 85% 
Chest pain 79% 
Sharp pain 62% 
Widened mediastinum 63% 
Tearing pain 51% 
Back pain 47% 
Nonspecific ST-segment or T-wave changes 43% 
Normal mediastinum and aortic contour 17% 
Normal chest film 11% 


Data from Hagan PG, Nienaber CA, Isselbacher EM, et al: The International Registry of 
Acute Aortic Dissection (IRAD): new insights into an old disease, JAMA. 2000 Feb 16; 
283(7):897-903. 


The aorta is normal on the chest film in 
about 40% of patients with a dissection of 
the thoracic aorta. 


C. Another study stratified patients by 3 independent 


predictors of aortic dissection: aortic type pain (pain 
of acute onset or tearing or ripping character), aortic or 
mediastinal widening on chest radiograph, and pulse 
or BP differentials. 
1. Low-risk patients had none of the characteristics. 
a. Only 7% of these patients had a dissection 
b. Test characteristics of these findings for excluding 
dissection were sensitivity, 96%; specificity, 48%; 
LR+, 1.85; LR-, 0.08. 
2. Intermediate-risk patients had only aortic pain or a 
mediastinal widening; between 30% and 40% of these 
patients had a dissection. 


3. High-risk patients had differential pulses or 
both aortic pain and a widened mediastinum on 
chest film. 
a. > 84% of these patients had a dissection. 
b. Test characteristics of these findings for predicting 
dissection were sensitivity, 76%; specificity, 91%; 
LR+, 8.4; LR-, 0.26. 
. Summarizing the clinical diagnosis of aortic dissection 
1. Patients with dissections are likely to have a history of 
hypertension and experience severe, acute pain. 
2. Patients with chest pain are unlikely to have a dissection 
if they do not have any of the following: 
a. Acute or tearing or ripping pain 
b. Aortic or mediastinal widening 
c. Asymmetric pulse or BPs 
3. A recent study of patients in whom dissection was 
suspected included D-dimer measurements and showed 
that the combination of a low D-dimer (< 500 mg/dL) 
and low clinical risk essentially ruled out dissection. Low 
clinical risk was defined as 
a. No high-risk conditions, such as Marfan syndrome, 
family history of aortic disease, or previous aortic 
manipulation 
b. No aortic type pain 
c. No examination findings consistent with dissection, 
such as asymmetric blood pressure, neurologic deficit, 
or hypotension 


. The gold standard for diagnosis is angiography but most 

patients undergo noninvasive tests (CT or transesophageal 

echocardiography). 

1. Both noninvasive tests have sensitivities and specificities 
above 95%. 


2. Angiography is recommended to help guide therapy if there 


is evidence of organ ischemia. 

3. Patients at the highest risk for dissection after clinical 
assessment will have angiography done in the operating 
room without other diagnostic tests. 
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Treatment 


A. Because dissection is associated with extremely high mortality, 
the goal is to identify and repair the aneurysm prior to rupture. 
B. Thoracic aortic dissection 
1. Dissection of the thoracic aorta is a medical emergency. 
2. Type A dissections generally are operated on immediately. 
3. Type B dissections usually are managed medically. 
4. Thoracic aortic aneurysms (without dissection) 

a. When aneurysms are detected prior to rupture, the goal 
of therapy is to slow their growth and operate when the 
aneurysm reaches a certain size. 

b. Patients with aneurysms should have tight BP control. 

c. Patients should be closely monitored for increasing 
aneurysm size. 

d. Indications for surgery are based on the size of the 
aneurysm. 

(1) 5.5 cm for ascending aneurysms 
(2) 6.5 cm for descending aneurysms 
(3) Rapid growth 


CASE RESOLUTION 
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Mrs. Gs initial troponin was elevated at 3.5 ng/mL with a 
CK of 750 units/L and positive MB fraction. The final diag- 
nosis is nSTEMI. Following treatment in the emergency 
department with aspirin, clopidogrel, oxygen, beta-blockers, 
nitrates, and enoxaparin, she was taken directly to the car- 
diac catheterization laboratory. There she was found to 
have a left dominant system and an acute thrombosis of 
a branch of the left circumflex artery. This was opened with 
intracoronary thrombolysis and a stent was placed. 


The patient’s troponin and CK make the diagnosis of an acute MI. 
It should be realized that the presence of an MI does not rule out 
dissection of the thoracic aorta. Between 3% and 5% of patients 
with dissections have associated MIs. Even before the catheteri- 
zation results, the subacute onset of the pain, the normal chest 
film, the lack of “tearing pain,” and symmetric pulses made aortic 
dissection unlikely. 
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Four days after her MI, Mrs. G was discharged with pre- 
scriptions for the following medications: 

1. Atorvastatin, 80 mg 

Lisinopril, 20 mg 

Metoprolol, 100 mg 

Aspirin, 81 mg 
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Clopidogrel, 75 mg 
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CHIEF COMPLAINT 


PATIENT \7/ 


Mr. H is a 31-year-old man, previously in excellent health, 
who arrives at the emergency department complaining of 
chest pain. He reports that the pain began 10 days earlier. 
It was initially mild but has become more severe. The pain is 
accompanied by mild cough and shortness of breath. Five 
days earlier, he came to the emergency department and 
was diagnosed with costochondritis; he was given an NSAID 
and discharged. 


Since then the pain has become more severe and has 
become pleuritic. He says it is located over the right lateral 
lower chest wall. He reports associated mild dyspnea and 
low-grade fevers with temperatures as high as 38°C. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


This is a healthy young man with a subacute illness. He reports 
pleuritic chest pain, cough, dyspnea, and fevers. Because his pain 
is subacute we refer back to Figure 9-1. The first important point 
is to consider whether his presentation is consistent with stable 
angina. Given his demographics and presentation, CAD would be 
avery unlikely cause for his symptoms. 

Given this patient’s low CAD risk, we next consider common 
causes of chest pain, such as musculoskeletal or esophageal causes. 
This is likely the diagnostic pathway followed by Mr. H’s physician 
5 days ago when costochondritis was diagnosed. However, today 
the presentation also includes a fever and dyspnea, symptoms not 
associated with musculoskeletal chest wall syndromes or GERD. 

At this point it is important to consider causes of chest pain 
associated with fever. Infectious diseases that could cause pleuritic 
chest pain, shortness of breath, and fever will certainly lead this 
list. Pneumonia or pleural effusion could cause these symptoms, 
either individually or as part of the same process. (Pleural effu- 
sions will be discussed below while pneumonia will be discussed 
in Chapter 10.) Pericarditis can also cause pleuritic chest pain and 
can be associated with fevers. When severe, the pleurisy of pericar- 
ditis may be experienced as dyspnea by the patient. PE is a classic 
cause of pleuritic chest pain and shortness of breath and may be 
associated with low-grade fever (see Chapter 15). Intra-abdominal 
processes, such as subdiaphragmatic abscess should also be kept in 
mind as causes of pleuritic chest pain. The combination of fever, 
dyspnea, and chest pain places pneumonia or pleural effusion at 
the top of the list. Table 9-11 lists the differential diagnosis. 


z 


During further history taking, Mr. H reports no radiation 
of the pain. He denies abdominal pain, nausea, vomiting, or 
change in appetite. Deep breathing and sudden movements 
worsen the pain. There are no other palliative or provocative 
features. 


On physical exam, Mr. H is a healthy appearing man who is 
in mild distress. He moves gingerly because of the pain and 


he is dyspneic. He coughs occasionally during the history. 
This causes great pain. Vital signs are temperature, 58.9°C; 
BF 130/84 mm Hg; pulse, 110 bpm; RR, 26 breaths per 
minute. Head and neck exam is normal; there is no jugular 
venous distention. Lung exam is notable for dullness to per- 
cussion and decreased breath sounds at the right base. 
There is an area of egophony just superior to the decreased 
breath sounds and normal breath sounds superior to this. 
The left chest is clear. Heart exam is normal as are the 
abdomen and extremities. A 12-lead ECG reveals sinus 
tachycardia without PR depression or ischemic changes. 


diagnosis? If not, what other information do 


ls the clinical information sufficient to make a 
A% you need? 


Leading Hypothesis: Pleural Effusion 


Textbook Presentation 


Small effusions are usually asymptomatic while large effusions 
reliably cause dyspnea with or without pleuritic chest pain. The 
presentation depends on the cause of the effusion. Parapneumonic 
effusions are accompanied by the signs and symptoms of pneumo- 
nia while effusions related to neoplasm, HF, PE or rheumatologic 
disease are accompanied by signs of those underlying diseases. 


Disease Highlights 


A. Pathophysiology of pleural effusions vary by etiology but may 
be due to one or any combination of the following disruptions 
in capillary Starling forces: 


Table 9-11. Diagnostic hypotheses for Mr. H. 


Demographics, Risk 


Diagnostic Factors, Symptoms 

Hypotheses and Signs Important Tests 
Leading Hypothesis 
Pleural effusion or Cough and shortness Chest radiograph 


pneumonia with Thoracentesis 


pleural effusion 


of breath with physical 
exam findings for 
pleural effusion 

Fever 


Pericarditis Pain relieved by leaning ECG 
forward Echocardiogram 
Friction rub 
ECG changes 


Pulmonary Risk factors CT angiography 
embolism Dyspnea Ventilation- 
Tachycardia perfusion scan 
Unilateral leg swelling D-dimer 
Pulmonary 
angiogram 
Other Alternative 
Subdiaphragmatic Intra-abdominal process Abdominal 
abscess Fevers ultrasound 


CT 


. Increased capillary permeability 
. Increased capillary hydrostatic pressure 


. Decreased capillary oncotic pressure 


BR WN e 


. Increased pleural oncotic pressure (eg, due to pleural 
metastases) 


5. Increased negative intrapleural (hydrostatic) pressure 
6. Disruption of pulmonary lymphatics 

B. The most common causes of pleural effusions with their 
approximate yearly incidence are listed in Table 9-12. 

C. A useful way of organizing the differential diagnosis is by 
whether the effusion is exudative or transudative. 


1. Exudative effusions are caused by increased capillary 
permeability or disruption of pulmonary lymphatics. 


2. Transudative effusions are caused by increased hydrostatic 
pressure, decreased oncotic pressure, or increased negative 
intrapleural pressure. 


3. Table 9-13 lists common transudative and exudative 
effusions. 


D. Exudative effusions commonly complicate the following 
diagnoses: 


Table 9-12. The incidences of several causes of pleural 
effusion. 


Etiology Incidence 
Heart failure 500,000 
Pneumonia 300,000 
Malignancy 200,000 
Pulmonary embolism 150,000 
Viral disease 100,000 
Coronary artery bypass surgery 60,000 
Cirrhosis with ascites 50,000 


Less common but prevalent causes, including uremia, tuberculosis, 
chylothorax, and rheumatologic disease (RA and SLE) 


RA, rheumatoid arthritis; SLE, systemic lupus erythematosus. 
Data from Light RW: Clinical practice. Pleural effusion, N Engl J Med. 2002 Jun 20;346(25): 
1971-1977. 


Table 9-13. Common transudative and exudative effusions. 


Transudative Effusions Exudative Effusions 


Heart failure Parapneumonic effusions 


Subdiaghragmatic infections and 
inflammatory states 


Chylothorax, uremia, connective 
tissue diseases 


CABG, coronary artery bypass grafting. 
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1. Pneumonia 


a. Any effusion associated with pneumonia, lung abscess, 
or bronchiectasis is considered a parapneumonic 
effusion. 

b. Empyemas are parapneumonic effusions that have 
become infected. 


c. Empyemas, and certain parapneumonic effusions called 
complicated parapneumonic effusions, are more likely 
to form fibrotic, pleural peels. The diagnostic criteria for 
these types of effusions are described in the Evidence- 
Based Diagnosis section. 


e 


Parapneumonic effusions accompany 40% of all 
pneumonias, while empyemas are rare complications. 


e. Effusions are more likely to form and are more likely 
to become infected if the treatment of the underlying 
pneumonia is delayed. 


f. The bacteriology of parapneumonic effusions is shown 


in Table 9-14. 

2. Malignancy 

a. Cancers most commonly associated with effusions are 

(1) Lung 
(2) Breast 
(3) Lymphoma 
(4) Leukemia 
(5) Adenocarcinoma of unknown primary 


b. The effusion may occur as the presenting symptom 
of the cancer or occur in patients with a previously 
diagnosed malignancy. 
c. The presence of a malignant effusion is generally a very 
poor prognostic sign. 
36 PE 
a. Effusions are present in 26-56% of patients with PE. 


b. Most commonly, effusions accompany PE in patients 
with pleuritic pain or hemoptysis. 


M 


Viral infections 


Considered to be a common cause of effusions 


p 


= 


Historically, these have been difficult to diagnose but 
with the widespread availability of respiratory viral panel 
testing this may change. 


9 


Usually diagnosed in patients with febrile or nonfebrile 
illness with a transient effusion and negative evaluation 
for other causes. 


e 


Other clues such as atypical lymphocytes, monocytosis, 
and leukopenia are helpful in diagnosing viral infection. 


Table 9-14. Bacteriology of parapneumonic effusions. 


Percentage of Percentage of 
Pneumonias with Effusions that are 
Bacteria Effusion Empyemas 
Streptococcus pneumoniae 40-60 <5 
Anaerobes 35 90 
Staphylococcus aureus 40 20 
Haemophilus influenzae 50 20 
Escherichia coli ~50 ~99 
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5. 


A pleural effusion should only be diagnosed as 
viral in an appropriate clinical setting when more 
serious causes of effusion have been ruled out. 


CABG 


a. Pleural effusions develop in up to 90% of patients 
immediately following CABG. 
b. Can be left sided or bilateral 


c. Usually resolve spontaneously 


. Other diseases that are not common causes of exudative 


pleural effusions include 
a. Uremia 

b. Tuberculosis (TB) 

c. Chylothorax 


d. Rheumatologic disease (eg, rheumatoid arthritis and 
systemic lupus erythematosus) 


E. Transudative effusions are commonly associated with 


1. 


2. 


HF 
a. Effusions are accompanied by other findings of left HE 


b. Effusions are usually bilateral; unilateral effusions can 
occur, but they are less common. 


Cirrhosis with ascites 


a. About 6% of patients with ascites have pleural effusions. 


b. Effusion is thought to be secondary to ascites moving 
into the thorax via defects in the diaphragm. 

c. It is extremely rare to have pleural effusions on the basis 
of cirrhosis without ascites. 


Evidence-Based Diagnosis 


A. Detecting a pleural effusion 


1. 


2: 


3. 


The test characteristics for dullness to chest percussion are 
not well defined. The best estimates are sensitivity, 77%; 
specificity, 92%; LR+, 7.7; LR-, 0.27. 


There is often an area of egophony just superior to the 
effusion. 

Once detected, a pleural effusion is confirmed on chest 
radiograph, ultrasound, or other form of chest imaging. 


B. Determining the etiology of a pleural effusion 


1. 


Any clinically significant effusion (> 1 cm on a chest film) 

should be sampled via thoracentesis; the only exception is 

in the case of HE 

a. If the clinical suspicion for HF as the sole cause of the 
effusion is high, the effusion can be observed while the 
patient is treated. 

b. If the effusion persists or the diagnosis becomes 
uncertain, the effusion should then be sampled. 


Pleural effusions are abnormal; any new pleural 
effusion should be evaluated. 


2. 


The first step in determining the cause of an effusion is to 

differentiate transudative from exudative effusions. 

a. The Light criteria are the most widely used test for 
differentiating transudative from exudative effusions. By 
these criteria, an effusion is considered to be an exudate 
if any of the following are present: 

(1) Pleural fluid protein/serum protein > 0.5 


(2) Pleural fluid lactate dehydrogenase (LD)/serum 
LD > 0.6 


(3) Pleural fluid LD > two-thirds upper limit of normal 
for serum LD 
b. The test characteristics for Light criteria are 
(1) Sensitivity, 98%; specificity, 83% 
(2) LR+, 5.76; LR-, 0.02 
c. The most specific test for an exudative effusion is a 


difference between the serum albumin and pleural fluid 
albumin of < 1.2 g/dL (LR+ 10.88). 


. Once the diagnosis of a transudate or exudate is made, 


various other tests help determine the exact diagnosis. 
a. Positive Gram stain or culture makes the diagnosis of an 
empyema. 
b. Fluid pH: A low pH (< 7.2) is commonly seen with 
(1) Empyemas 
(2) Malignant effusions 
(3) Esophageal rupture 
c. Cell count 
(1) Neutrophil count over 50% argues for an acute 
process 
(a) Parapneumonic effusion (sensitivity = 91%) 
(b) PE 
(2) A high neutrophil count is rarely seen in subacute 
diseases such as TB and malignancy. 
(3) Lymphocyte predominant exudative effusions 
are almost always caused by TB or malignancy 
(positive predictive value = 97%). 
(4) Pleural fluid eosinophilia is a nonspecific finding. 
It is seen frequently with inflammatory diseases, 
pneumococcal pneumonia, viral pleuritis, TB, and 
even repeated thoracentesis. 
(5) A low mesothelial cell count (< 5%) is highly 
suggestive of TB. 
d. Cytology 
(1) Highly specific for the diagnosis of cancer 
(2) Sensitivity is 70% at best, with significantly lower 
values for some cancers. 


. Other tests for certain diseases are done if the clinical 


suspicion is high. 
a. Tuberculous effusions 


(1) Usually suspected based on clinical presentation and 
pleural fluid lymphocytosis 


(2) The sensitivity of commonly used tests for the 
diagnosis of tuberculous pleurisy are 


(a) Pleural fluid culture, 42% 
(b) Pleural biopsy culture, 64% 
(c) Pleural biopsy histology (caseating granulomas), 
70-80% 
(d) Histology and pleural tissue culture > 90% 
(e) Sputum culture, 20-50% 
(3) Two newer tests, pleural fluid adenosine deaminase 
and interferon-gamma, are proving useful in 
the diagnosis of tuberculous effusions. Test 
characteristics from recent meta-analyses are 


(a) Adenosine deaminase: sensitivity and specificity 
of 92.2%; LR+, 11.82; LR-, 0.08 


(b) Interferon-gamma: sensitivity, 89%; specificity, 
97%; LR+, 23.45; LR-, 0.11 
b. Glucose levels < 60 mg/dL are seen in 
(1) Empyema 
(2) TB 
(3) Rheumatoid arthritis 
(4) Systemic lupus erythematosus 


c. Triglycerides are > 110 mg/dL in patients with 
chylothorax. The fluid is also a milky white. 

d. Thoracoscopy with pleural biopsy is necessary when 
there is a suspicion for malignancy and cytology is 
negative. 


Pleural fluid testing should always include LD, 
protein, albumin, pH, and cell count. Other 
tests, such as cytology, are often sent. 


Treatment 
A. Pleural effusions are managed by treating the underlying 
disease (eg, pneumonia, uremia, HF). 
B. Specific treatment of the effusion is necessary in certain 
circumstances. 
1. Complicated parapneumonic effusions 
a. Evacuation by chest tube drainage prevents pleural 


scarring and the development of restrictive pleural 
disease. 


b. Indications for chest tube placement are 
(1) Purulent fluid or positive Gram stain 
(2) pH< 7.2 
(3) LD > 1000 units/L 
(4) Glucose < 40 mg/dL 
(5) Small effusions that are close to the above 3 cutoffs 

can sometimes be carefully monitored. 
2. Malignant pleural effusions 

a. Usually managed by treating the underlying disease and 
periodic therapeutic thoracentesis. 

b. If thoracentesis is required frequently and the patient’s 
life expectancy is long, there are a number of options 
among which are 
(1) Pleurodesis, obliteration of the pleural space by the 

installation of a chemical irritant 
(2) Catheter drainage, in which a semi-permanent 
catheter is placed to allow constant drainage of the 
effusion. 
3. Chylothorax 

a. Caused by nontraumatic (primarily lymphoma) or 
traumatic (usually surgical) disruption of the thoracic 
duct. 

b. In nontraumatic cases, the underlying disease is treated. 

c. In both nontraumatic and traumatic disease, the pleural 
space is evacuated with chest tube drainage. 

d. A diet of medium chain fatty acids or a trial of total 
parenteral nutrition is used to decrease flow through the 
thoracic duct. 

e. Pleurodesis and surgical management reserved for 
refractory cases. 
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The patient's physical exam findings are consistent with a 
pleural effusion. A posteroanterior, lateral, and decubitus 
chest film were done that revealed an effusion. The effu- 
sion was aspirated and yielded pale, turbid fluid. The ini- 
tial results are glucose, < 20 mg/dL; LD, 38,400 units/L; 
protein, 4.4 g/dL; fluid pH, 6.2; RBC, 3200/mcL; WBC, 
144,000/mcL; Gram stain positive for gram-positive cocci 
in pairs and chains. Serum values at the time included total 
protein of 7.8 g/dL and LD of 141 units/L. Blood cultures, 
sputum cultures, and urine strep antigen testing were also 
ordered. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, pleural effusion? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Mr. H has a pleural effusion. Given the size of the effusion on the 
chest film, a thoracentesis was clearly indicated. The results of the 
aspirate are diagnostic. The fluid is an exudate and the low glucose, 
low pH, high WBC, and positive Gram stain make the diagnosis 
of an empyema. 

It is worth noting that Mr. H’s previous diagnosis of muscu- 
loskeletal chest pain was incorrect. A chest radiograph done on his 
previous visit to the emergency department may have made the 
correct diagnosis and treatment could, potentially, have prevented 
the development of an empyema. Chest films can be instrumen- 
tal in identifying soft tissue, skeletal, pulmonary, and mediastinal 
causes of chest pain. In fact, over 20% of chest radiographs reveal 
findings that change or determine the course of treatment for 
patients presenting to the emergency department with chest pain. 


A chest film should be performed in any 
patient with chest pain and no clear diagnosis. 


Alternative Diagnoses: Acute Pericarditis 


Textbook Presentation 


Acute pericarditis typically presents in young adults, with 1 week of 
viral symptoms and chest pain that improves with leaning forward. 
Physical exam reveals a 3-part friction rub. ECG reveals ST eleva- 
tions and PR depressions in all leads. 


Disease Highlights 


A. Differential diagnosis 

1. Viral pericarditis is primarily caused by coxsackievirus, 
echovirus, and adenovirus. 

2. Other infectious causes of pericarditis include TB 
(historically the most common) and HIV. 

3. Pericarditis may occur after myocardial injury (post MI and 
postcardiac surgery). 

4, Rheumatologic causes include systemic lupus 
erythematosus and rheumatoid arthritis. 


5. Procainamide and hydralazine are among the drugs that 
can cause pericarditis. 
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6. Malignancy that has metastasized to the pericardium 
7. Chest irradiation 
8. Uremia 

B. Although the differential diagnosis of pericarditis is long, 


85-90% of cases are considered idiopathic or due to an 
undiagnosed virus. 


Evidence-Based Diagnosis 


A. Pericarditis is diagnosed when the characteristic pericardial 
friction is heard or when a patient with chest pain has 
characteristic ECG findings. 

B. History 
1. Chest pain is almost always present. 

2. The pain is usually pleuritic. 
3. It classically radiates to the trapezius ridge. 


4. Pain improves with sitting and worsens with reclining. 


C. Physical exam 
AAt The pericardial friction rub is insensitive but nearly 100% 
specific; it is diagnostic of pericarditis. 
2. The rub is usually triphasic. 
a. Triphasic in 58% of cases 
b. Biphasic in 24% of cases 
c. Monophasic in 18% of cases 


3. Pericarditis is usually complicated by a pericardial effusion. 
Although the physical exam is insensitive for pericardial 
effusions, it is good for detecting tamponade. 


a. Sensitivity of jugular venous distention to detect 
tamponade is 100%. 
b. Sensitivity of tachycardia to detect tamponade is 100%. 
c. Pulsus paradoxus > 12 mm Hg 
(1) Sensitivity, 98%; specificity, 83% 
(2) LR+, 5.9; LR-, 0.03 
d. Beck triad (hypotension, jugular venous distention, and 


the presence of muffled heart sounds) is seldom seen but 
is very specific for tamponade. 
4. ECG 
a. The ECG most commonly shows widespread ST 


elevations and PR depressions. This finding is highly 
specific, but the sensitivity is only about 60%. 


b. The differentiation of pericarditis from acute MI on 
ECG can be difficult. Some of the key differentiating 
factors are 
(1) ST elevation in pericarditis is usually diffuse while 

in MI it is localized to leads associated with the area 
of ischemia/infarction. 


(2) ST elevations in MI are often associated with 
reciprocal changes. 


(3) PR depression is very uncommon in acute MI. 


(4) Q waves are not present with pericarditis. 


Pericarditis can mimic MI. The presence of a 
rub and careful analysis of the ECG should 


enable their distinction. 


5. Other diagnostic tests 


a. An echocardiogram is always done when pericarditis 
has been diagnosed to evaluate the presence of a 
significant pericardial effusion and exclude the presence 
of tamponade. 

b. Cardiac enzymes are frequently positive and are 
therefore not helpful for distinguishing the chest pain of 
pericarditis from that of cardiac ischemia. 


D. Determining the etiology of pericarditis 
1. Because most pericarditis is either idiopathic or viral, 
requiring only supportive care, extensive work-up is 
generally not indicated. 


2. After a thorough history, most experts recommend only a 
few diagnostic tests. 
a. Chest radiograph 
b. Blood urea nitrogen and creatinine 
c. Test for TB (purified protein derivative or interferon- 

gamma release assays [Quantiferon]) 

d. Antinuclear antibodies 
e. Blood cultures 

3. More extensive evaluation is appropriate for patients with 
refractory or recurrent disease. Even the most invasive 
diagnostic studies, pericardiocentesis and pericardial biopsy, 
are generally not helpful. Their diagnostic yield is only 
about 20%. 


Treatment 


A. Because most patients have viral or idiopathic disease, the 
treatment of acute pericarditis is supportive. 
1. NSAIDs are the treatment of choice, usually providing 
good pain relief. 


2. The addition of colchicine may improve response to 
therapy and decrease rates of recurrent disease. 


B. Prednisone is effective in patients with refractory disease but 
only after excluding the presence of diseases (such as TB) that 
could be worsened by corticosteroids. 


C. Pericardiocentesis is required in patients with tamponade. 


CASE RESOLUTION 


VW 


Mr. H underwent chest tube drainage of the effusion. 
Because the effusion was loculated, 3 tubes were 
placed under thoracoscopic guidance. He was given a 
third-generation cephalosporin while sensitivities of his 
presumed pneumococcus were pending. He became afebrile 
after 2 days of antibiotics and chest tube drainage. The tube 
output declined over 5 days and the tubes were removed on 
day 6. Total output was about 3 L. He was discharged with 
a prescription for 6 weeks of oral antibiotics. 


Empyemas are a medical emergency. They are closed space infec- 
tions that need to be drained in order to cure them and preserve 
future lung function. As soon as one is detected, steps should be 
taken to drain it. 
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| have a patient with acute respiratory 
complaints of cough and congestion. 
How do | determine the cause? 


Scott D. C. Stern, MD 


CHIEF COMPLAINT 


PATIENT vV 


Ms. L is a 22-year-old woman who comes to your office in 
November complaining of cough and fever. 


cough and congestion? How would you frame 


What is the differential diagnosis of acute 
Y the differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of acute cough and congestion ranges 
from trivial self-limited upper respiratory viral infections to seri- 
ous, imminently life-threatening pneumonia. Importantly, there 
are many causes of pneumonia that need to be identified in order 
to make an accurate diagnosis and provide appropriate treatment. 
Differential Diagnosis of Acute Cough 

and Congestion 


Common cold 
. Sinusitis 

. Bronchitis 

. Influenza 


. Pertussis 


“mon we Pp 


Pneumonia 

1. Community-acquired pneumonia (CAP) 

2. Hospital-acquired pneumonia 

3. Aspiration pneumonia 

4. Tuberculosis (TB) 

5. Opportunistic (eg, Pneumocystis jirovecii pneumonia [PJP]) 
The approach to such patients focuses on 2 pivotal questions. First, 
does the patient have symptoms, signs, or risk factors for pneumo- 
nia that warrant a chest radiograph or other evaluation? Second, 
in patients with pneumonia, is it a CAP vs. another type of pneu- 
monia (such as PJP, aspiration pneumonia, TB, etc.) that requires 
additional diagnostic evaluation and/or treatment? 


PATIENT v 


Ms. L reports that she was in her usual state of health until 
5 days ago when a cough developed. There was no associ- 
ated sore throat, rhinitis, myalgias or headache. Two days 
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ago, a low-grade fever (57.8°C) developed, which increased 
last night to 38.8°C. She reports that her sputum is yellow 
and that she has no chest pain or shortness of breath. 


How reliable is the history and physical exam 
for detecting pneumonia? 


A. The diagnosis of pneumonia is usually based on clinical find- 
ings (cough, fever, crackles), accompanied by infiltrate on 
chest film. Microbiologic confirmation is usually unnecessary. 


B. When evaluating a patient who has acute respiratory symptoms 
it is imperative to determine who is likely to have pneumonia 
and therefore needs a radiograph to evaluate their symptoms. 


C. Prevalence of symptoms in patients with pneumonia 
1. Cough, 96% 
2. Fever, 81% but 53% in the elderly 


Elderly patients with pneumonia often do not 
have a fever. Clinicians should have a low 
threshold for obtaining a chest radiograph in 
elderly patients with a cough. 


3. Dyspnea, 46-66% 
4, Pleuritic chest pain, 37-50% 
5. Chills, 59% 
6. Headache, 58% 
D. Physical exam 


1. No single finding is very sensitive. Therefore, the absence of 
any single finding does not rule out pneumonia (Table 10-1). 


a. Neither a normal lung exam nor the absence of fever 
rule out pneumonia (LR-, 0.6 and 0.8, respectively). 


\> A normal lung exam does not rule out pneumonia. 


b. Normal vital signs make pneumonia less likely 
(LR-, 0.18). 

c. The combination of normal vital signs and normal chest 
exam make pneumonia highly unlikely (sensitivity, 
95%; LR-, 0.09). 


Normal vital signs and a normal lung exam 
make pneumonia unlikely. 
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Table 10-1. Likelihood ratios for physical findings 
in pneumonia. 


Finding LR+ LR- 
Fever > 37.8°C 4.4 0.8 
Any abnormal vital signs (HR > 100 bpm, 1.2 0.18 
temperature > 37.8°C, RR = 30 breaths 
per minute) 
Any chest finding 1.3-3.0 0.6 
Abnormal vital signs or abnormal lung exam 2.2 0.09! 
Egophony 8.6 1.0 
Crackles 2.7 0.9 


'The negative likelihood ratios (LRs) refer to the likelihood of pneumonia if both the vital 
signs and lung exam are normal. 
HR, heart rate; RR, respiratory rate. 


2. Egophony is fairly specific and significantly increases the 
likelihood of pneumonia when present (LR+, 8.6). 


In summary, there are signs and symptoms that suggest pneumo- 
nia because they are unusual in upper respiratory tract infections or 
bronchitis. These include dyspnea, high fever (with the exception 
of influenza [see below]), altered mental status, hypoxia, hypoten- 
sion, and abnormal findings on chest examination (dullness to 
percussion, crackles, decreased breath sounds, bronchophony, or 
egophony). Any patient with such symptoms or signs requires 
a chest radiograph to rule out pneumonia. A chest radiograph 
should also be strongly considered in patients at increased risk for 
poor outcomes, including immunocompromised patients, elderly 
patients, patients with heart failure, chronic kidney disease, or 
chronic obstructive pulmonary disease (COPD) (in whom abnor- 
mal lung findings are also more difficult to appreciate). On the 
other hand, patients with normal vital signs, a normal lung exam 
and who are not at risk for poor outcomes do not normally need a 
chest radiograph. Figure 10-1 shows a diagnostic algorithm illus- 
trating the initial approach to patients with cough and congestion. 

In patients discovered to have pneumonia, the next pivotal step 
is to determine the likely etiologic pathogen(s) to ensure patients 
receive appropriate therapy. While most patients seen in the com- 
munity with pneumonia have community-acquired pneumonia 
(due to Streptococcus pneumoniae, Mycoplasma pneumoniae, Legionella, 
and others), it is important to realize that many patients from the 
community have other types of pneumonia (ie, aspiration pneumo- 
nia, influenza pneumonia, TB pneumonia, etc.) caused by other 
pathogens that require different/additional antimicrobial therapy. 
A careful review of both the patient’s risk factors and chest radio- 
graph often provide critical clues that suggest additional microor- 
ganisms needing evaluation and antibiotic coverage (Figure 10-2). 

Pneumonia in patients with known immunocompromise will 
not be covered in this chapter (known HIV, transplant recipients, 
and patients with granulocytopenia). 


VY 


On physical exam, Ms. L is in no acute distress. Vital signs 
are RR, 16 breaths per minute; BF, 110/72 mm Hg; pulse, 
92 bpm; temperature, 36.8°C. Pharynx is unremarkable; 
lung exam reveals normal breath sounds without crackles, 
dullness, bronchophony, or egophony. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 
differential diagnosis, what tests should be 
ordered? 


Ww 


RANKING THE DIFFERENTIAL DIAGNOSIS 


As noted above, the initial differential diagnosis of acute cough 
and fever includes acute bronchitis, influenza, and pneumonia. 
Like many real-life patients, this patient's clinical picture is not 
typical for any of these conditions. Acute bronchitis may cause 
a cough and low-grade fever but 38.8°C is unusual. Pneumonia 
could clearly cause a cough and fever but is often associated with 
an abnormal lung exam. Influenza often causes cough and fever, 
(and a normal lung exam) but the subacute onset of fever and lack 
of other upper respiratory symptoms is unusual. It is also early in 
the season for influenza. Nonetheless, you decide that influenza is 
the leading hypothesis with acute bronchitis and pneumonia being 
active alternatives. Given the clinical uncertainty, a chest film and 
nasopharyngeal swab for influenza are ordered. Table 10-2 lists the 
differential diagnosis. 


Leading Hypothesis: Influenza 


Textbook Presentation 


Although there is a wide range of severity of influenza symptoms, 
patients typically complain of a severe, febrile, respiratory illness 
that begins abruptly. The onset is often abrupt (“like being hit by a 
train”), associated with severe myalgias (even their eyes hurt when 
they look around), diffuse pain (they may complain that their hair 
or skin hurts), respiratory symptoms (cough, rhinitis, pharyngi- 
tis), and high fever (occasionally as high as 40-41°C) that peaks 
within 12 hours. Patients may have rigors (frankly shaking chills) 
and headache (Figure 10-3). 


Disease Highlights 


A. Pathogenesis 

1. Antigenic change in the virus surface glycoprotein 
(hemagglutinin or neuraminidase) renders populations 
susceptible to the virus. Antigenic shifts are most common 
with influenza virus A and are associated with epidemics. 

2. Influenza infects respiratory epithelium. 

3. Adults are infectious from the day prior to the onset of 
symptoms until about 5-7 days later (10 days in children). 

4, The incubation period is 1—4 days. 


B. Epidemiology 
1. Results in 55,000—43 1,000 hospitalizations per year in the 
United States and 17,000—5 1,000 deaths 
2. Influenza typically occurs during the winter months 
(between December and March in the Northern Hemisphere 
versus April and September in the Southern Hemisphere). 


3. Influenza occurs throughout the year in the tropics. 


Influenza is an unlikely diagnosis in the late 
spring, summer, or early fall. 


4, Current prevalence of influenza helps determine likelihood 
and is updated frequently by the CDC: https://www.cdc 
.gov/flu/weekly/fluactivitysurv.htm. 
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Acute cough < 3 weeks 
(with or without sputum) 


Known immunocompromise! or |_Yes See Chapter 5: HIV/AIDS 
HIV + or COPD See Chapter 33: Wheezing and Stridor 


Abnormal 
1. Vital Signs or lung exam 
2. Symptoms of pneumonia? 


Adverse clinical features? 
(diabetes mellitus, COPD, heart failure, 
chronic kidney disease) 


Obtain posteroanterior | _ Yes to any, Consider 
and lateral chest film 


sai [eee 
Pneumonia unlikely 
Treat symptomatically* See Figure 10-2 z SE 
neumonia unlikely 


Treat symptomatically 


1This chapter will focus on patients without known immunocompromise. See Chapter 5 for HIV and Chapter 33 for patients 

with COPD. Readers are referred elsewhere for transplant recipients, granulocytopenia or other immunosuppressive conditions. 
2Abnormal vital signs: High fever > 38°C, HR > 100 bpm, RR > 24 breaths per minute, hypotension, hypoxia. Abnormal lung 
exam: Dullness to percussion, crackles, decreased breath sounds, bronchophony, egophony. Symptoms suggestive of 
pneumonia: Dyspnea, chest pain, altered mental status. 

5Most febrile patients with cough require a chest film. An exception is some patients with suspected influenza. See text. 

4A normal chest film does not completely rule out pneumonia. Patients in whom there is a high clinical suspicion (eg, those with 
focal crackles and fever), should be empirically treated for pneumonia with consideration for additional radiographic imaging (eg, 
follow-up chest film or CT scan. See text.) 

COPD, chronic obstructive pulmonary disease. 


Figure 10-1. Initial approach to patients with cough and congestion. 


5. Spread is primarily airborne (inhalation of virus-containing several days is not typical of influenza. When 


large droplets aerosolized during coughing and sneezing). accompanied by cough, such a fever suggests 
. ; bacterial pneumonia. 
C. Manifestations P 
c. Prevalence of other symptoms in influenza 


1. History 
a. Onset is sudden in 75% of cases. (1) Headache, 58-81% 
b. Fever (2) Cough, 48-94% 
(1) Present in 51% of cases (3) Sore throat, 46-70% 
(2) Peaks within 12—24 hours of onset of illness (4) Gastrointestinal symptoms are not characteristic of 


(3) Typically, 38.0—40.0°C, occasionally 41.0°C influenza. 
(4) Typical duration is 3 days but may last 1-5 days Patients with significant diarrhea or vomiting 


should be evaluated for an alternative diagnosis. 


High fever within 12-24 hours of symptom 
onset is typical of influenza but not other viral 


: ; d. Symptoms help distinguish influenza from acute 
respiratory pathogens. Fever that increases over 


bronchitis or pneumonia (Table 10-3). 
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eview chest film and clinical history 
for clues that suggest non-CAP 


CBC, complete blood count; HAP; hospital-acquired pneumonia; PUP, Pneumocystis jirovecii pneumonia; TB, tuberculosis; 
VAP, ventilator-associated pneumonia. 


Figure 10-2. Diagnostic approach to pneumonia. 


e. Influenza may also present as a COPD or heart failure D. Complications 
exacerbation (with or without fever) and severe febrile 1. Pneumonia 
illnesses. 


; i a. Influenza may cause pneumonia. This should be 

2. Crackles are heard in < 25% of patients. suspected in patients with dyspnea, tachypnea, hypoxia, 
abnormal lung findings or sepsis and is confirmed 
radiographically. Dyspnea is seen in 82% of influenza 


Table 10-2. Diagnostic hypotheses for Ms. L. patients with pneumonia vs 17% without. 
Obtain a chest film in patients with influenza 
and shortness of breath to rule out pneumonia. 
Leading Hypothesis 
Influenza Sudden onset Diagnosis is usually b. Groups at high risk for pneumonia and death include 
High fever clinical 


(1) Elderly. Influenza mortality rates are 200 times 


severe myalgias Sr evn greater in patients over age 65 than in patients aged 
December to May 0—49 yeats 
_ActiveAlternatives—MostCommon (2) HIV-infected patients have a 100-fold increase in 
Acute Cough Chest radiograph (if mortality compared to immunocompetent patients 
bronchitis Absence of high fever abnormal lung exam, < 49 years. 
eee Normal lung exam dyspnea or high fever) (3) Other high-risk groups include patients with 
CAP Cough Chestradiograph heart disease, lung disease, chronic kidney 
Shorthéssof breath Ricca culkure disease, diabetes mellitus, hemoglobinopathies, 
High fever Sputum Gram cancer, immunocompromised states, impaired 
Crackles or dullness stain and culture handling of respiratory secretions, morbid obesity, 


on lung exam (occasionally) pregnancy (including postpartum women) as well 
as Native Americans and residents of nursing 
RT-PCR reverse transcriptase-polymerase chain reaction. homes facilities. 


39.4 (103) > 
38.8 (102) + 


38.3 (101) + 


37.7 (100) 


37.2 (99) F 


Oral temperature, °C (°F) 


Onset of illness 
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36.6 (98) y 


Days after onset of illnesses 0 1 


Coryza* 


Sore throat 


Myalgia Aim. 

Headache E> _....__| 

Cough ai | 

Anorexia ee es ee ee 
Malaise 


Virus shed (logj9 TCIDs9) 


per mL of blood 2o 


4.5 


5.0 


4.5 3.0 1.0 


Serum antibody (HI) titer <4 


> gt 


discharge from the nose. 
t—Serum antibody titer was 64 at day 21. 


*—Coryza is an acute inflammatory condition of the nasal mucous membranes with a profuse 


Figure 10-3. Timetable of symptoms and signs of influenza. (Reproduced with permission from 
Montalto NJ: An office-based approach to influenza: Clinical diagnoses and laboratory testing, 


Am Fam Physician. 2003 Jan 1;67(1):111-118.) 


c. Influenza pneumonia 


(1) Influenza may cause pneumonia but is often 
associated with bacterial coinfection. 


(a) Bacterial coinfection is present in at least 18-34% 
of cases managed in the ICU and up to 55% of 
fatal cases. 

(b) Common pathogens include S pneumoniae, 
Staphylococcus aureus (commonly methicillin- 
resistant S aureus), and group A streptococci. 

(c) Clinical features do not distinguish patients 
with or without coinfection. 


(d) Although bacterial infection has often been taught 
to occur after influenza, it often develops during 
periods of high viral shedding, and develops 
concurrent with or shortly afier influenza infection. 

(e) Additionally, symptoms and radiographs 
are similar between patients with influenza 
pneumonia with or without coinfection. 

While some radiographic findings can suggest 
necrotizing pneumonia due to S aureus 
(cavitary disease, pleural effusions), they are not 
sufficiently sensitive to rule it out. Chest film 
shows bilateral or lobar pulmonary infiltrates. 


Table 10-3. Comparison of features in influenza, community-acquired pneumonia, and acute bronchitis. 


Infection High Fever’ Localized Lung Findings? Shortness of Breath? Season 
Community acquired pneumonia Common Common Variable Anytime 
Influenza Common Uncommon Uncommon’ December-May 
Acute bronchitis Uncommon Uncommon Uncommon Anytime 


"Indication for chest film (unless flu season and patient has normal lung exam). 


*Findings include crackles, dullness, bronchophony, or egophony. All such findings indication for chest film. 


3Indication for chest film. 
“Unless influenza pneumonia. 
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2 
3. 


Suspect and treat bacterial superinfection in 
patients with influenza and pneumonia. 


Exacerbation of asthma or COPD 


Less common complications include heart failure, 
myositis, myocarditis, myocardial infarction, pericarditis, 
meningoencephalitis, Guillain-Barré syndrome, septic 
shock, and multiorgan failure. 


Evidence-Based Diagnosis 


A. The history, physical exam, and vaccination status affect the 
likelihood of disease. The summary of findings and likelihood 
ratios are presented in Table 10-4. 


1. The negative LRs are modest, suggesting it is difficult to 


rule out influenza clinically. 


a. The absence of fever and cough helps decrease the 
likelihood of flu but does not rule it out (LR-, 0.4-0.42). 
They are even less useful in ruling it out in patients aged 


60 years or older (LR-, 0.72, 0.57). 


Influenza should be considered in febrile elderly 
patients during influenza season, even in those 
without cough. 


b. An emergency department study confirmed the poor 
sensitivity of a clinical diagnosis of influenza (sensitivity, 
36%; specificity, 78%; LR+, 1.6; LR-, 0.82) 

c. Another emergency department study documented 
that < 50% of patients with influenza of < 48 hours 
and a CDC indication for influenza treatment received 
antiviral therapy. 

d. The CDC definition of an “influenza-like illness” 
(temperature > 37.8°C with either cough or sore throat) 
is also insensitive (sensitivity, 31%; specificity, 88%; 
LR+, 2.6; LR-, 0.78). 


2. Fever with cough, particularly in older patients, increases 


the likelihood of influenza (LR+, 5.0). 


Fever > 37.8°C with cough should suggest influ- 
enza (as well as various types of pneumonia), 
particularly in patients > 60 years old. 


Table 10-4. Likelihood ratios for signs and symptoms 
in influenza. 
Patients: All Ages Patients => 60 y 
Finding LR+ LR- LR+ LR- 
Fever 1.8 0.40 3.8 0.72 
Cough ‘Lal 0.42 2.0 0.57 
Chills 1.1 0.68 2.6 0.66 
Fever and cough 1.9 0.54 5.0 0.75 
Fever and cough and acute onset 2 0.54 54 0.77 
Decision rule' 6.5 0.3 
Vaccine history 0.63 1.1 
'Fever > 37.8°C with at least 2 of the following: headache, myalgia, cough, or sore throat 


and sym 


ptom onset within 48 hours. In addition, the rule requires at least 2 cases of 


confirmed influenza in the community. 


3. A clinical prediction rule helps rule in influenza: 


a. Fever > 37.8°C with at least 2 of the following: headache, 
myalgia, cough, or sore throat and symptom onset 
within 48 hours. 

b. In addition, the rule requires at least 2 cases of confirmed 
influenza in the community (LR+, 6.5). 


B. Laboratory results 
1. During influenza outbreaks, empiric therapy (see below) 


without laboratory confirmation is appropriate in patients 
with typical symptoms, clear lung fields, and no history of 
vaccination who present within 48 hours of symptom onset. 


. The Infectious Diseases Society of America (IDSA) 


recommends testing in patients in whom it will 
influence management, especially immunocompromised 
patients, immunocompetent patients at risk for severe 
illness, hospitalized patients with pneumonia during 
influenza season, elderly patients with fever of unknown 
origin, health care personnel, residents of or visitors to 
institutionalized persons. 


. Testing is most appropriate in noninfluenza periods and 


may be particularly useful in identifying outbreaks to 
implement control measures. 


a. Various methods are available including reverse 
transcriptase polymerase chain reaction (RT-PCR), 
culture, immunofluorescence staining, and rapid 
influenza diagnostic tests 


(1) RT-PCR 


(a) The gold standard for the diagnosis of influenza 

(b) Virtually 100% sensitive and specific 

(c) However, sensitivity of RI-PCR of 
nasopharyngeal samples is only 50% in patients 
with severe influenza pneumonia. 

(d) Takes 1-8 hours to perform and is done in the 
laboratory (and not on site in the clinics). 

(2) A large variety of more rapid tests, which include 
rapid influenza diagnostic tests that detect influenza 
antigens, digital immune assays, and nucleic acid 
amplification tests (NAAT), have been developed to 
diagnose influenza and many can be done on site. 


(a) The sensitivity of these tests is suboptimal 
(33-87%) and negative tests do not rule out 
influenza (LR-, 0.13-0.67), especially in 
patients with severe disease or in patients in 
whom influenza is strongly suspected. Empiric 
therapy or PCR testing is appropriate in some 
patients. 

(b) The specificity is high (97%) and positive 
tests confirm the diagnosis of influenza. (LR+, 
23-100). However, positive test results do not 
rule out concomitant bacterial infection, which 
should still be considered in patients with 
influenza and pneumonia. 


4, Figure 10-4 illustrates the CDC recommendation for 


influenza testing. 


. In hospitalized patients with severe lower tract infection, 


lower respiratory tract specimens (ie, sputum, endotracheal 
aspirate, or bronchoalveolar lavage [BAL]) should also be 
collected and tested with RT-PCR as they may be positive 
despite negative results from nasopharyngeal swabs. 


. Patients with pneumonia should have additional testing for 


coinfection including a sputum Gram stain, sputum and 
blood cultures, and urine for Streptococcal and Legionella 
antigen. 
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Does the patient have signs and symptoms suggestive of influenza, 
including atypical clinical presentation, or findings 
suggestive of complications associated with influenza? 


i 


Is the patient being 
admitted to the 
hospital? 


ves! 


Ng 


Ne 


Influenza testing probably 
not indicated; consider 
other etiologies 


Test for influenza; start empiric antiviral 
treatment for hospitalized patients while 
results are pending (molecular assays 


Yes 
|<} _____________| 


Will influenza testing 
results influence clinical 
management? 


[Ne a Influenza clinically diagnosed; start empiric 


antiviral treatment if the patient is ina 


should be used for influenza testing of 
hospitalized patients.) Proper 
interpretation of testing results is 
important. 


high-risk group for influenza complications, 
or has progressive disease, advise close 
follow-up if worsening 


Figure 10-4. Centers for Disease Control and Prevention recommendation for influenza testing. (Reproduced with permission from Centers 
for Disease Control and Prevention, National Center for Immunization and Respiratory Diseases (NCIRD). Guide for considering influenza 
testing when influenza viruses are circulating in the community. Last reviewed March 4, 2019.) 


Treatment 


A. Prevention 


1. Vaccination 


a. 


b. 


C. 


e 


Vaccination results in 50% fewer cases of influenza, 
associated pneumonia, and hospitalizations. 

68% decrease in all cause mortality 

Due to the high rate of influenza virus mutation, the 
vaccine is modified annually to match the current strains 
of circulating virus. It is administered annually from late 
October until the end of influenza season, typically May. 


. The 2018-2019 Advisory Committee on Immunization 


Practices (ACIP) recommends annual influenza 
vaccination for all persons > 6 months who do not 
have contraindications. 

Persons at increased risk for complications from 
influenza (see above) should be especially targeted 

for vaccination. Other targeted populations include 
caregivers for the aforementioned patients and health 
care personnel. 

A variety of influenza vaccines are available including 
inactivated virus vaccines, recombinant vaccines, and 
live-attenuated virus vaccines. Preparations may be 
trivalent (targeting 3 currently active influenza viruses) 
or quadrivalent (targeting 4 viruses), standard dose or 
high dose or adjuvanted. The optimal choice varies 
annually. The ACIP annual recommendations can be 
found at https://www.cdc.gov/vaccines/hcp/acip-recs/ 
vacc-specific/flu.html. 


. Live-attenuated intranasal vaccine uses live-attenuated 


strains administered intranasally that replicate poorly in 
the warmer lower respiratory tract. Upper respiratory 
infection side effects are common. Compared 

with placebo, they increase upper nasal congestion 


(45% vs 27%) and sore throat (28% vs 17%). 
Additionally, persons vaccinated with live-attenuated 
intranasal influenza vaccine can transmit the attenuated 
infection to other persons. 


h. Contraindications (for any of the influenza vaccines) 


(1) Any prior allergic reaction to the influenza vaccine 


(2) History of Guillain-Barré syndrome following 
influenza vaccination. 


(3) Moderate to severe current illness with or without 
a fever. 


(4) Egg allergy is nota contraindication to influenza 
vaccination. 


(5) Additional contraindications/precautions exist for the 
live-attenuated vaccine. Its use should be limited to 
patients < 49 and it should not be given to patients 
with asthma or any of the high-risk conditions listed 
above. It should not be administered to persons 
who are caregivers to patients with either asthma or 
are immunocompromised. Additionally, antiviral 
medications in the 48 hours prior to vaccination or 
the week following vaccination may interfere with its 
effectiveness. 


2. Chemoprophylaxis 
a. Significantly more costly than vaccination 
b. Oseltamivir and zanamivir are neuraminidase inhibitors 


active against influenza viruses A and B and are usually 
highly effective as chemoprophylaxis. 


c. Indications for chemoprophylaxis 


(1) Persons at high risk (or those who come in contact 
with such persons) who were vaccinated after exposure 
to influenza. Additionally, such patients should receive 
chemoprophylaxis if there was a poor match between 
the vaccine and circulating virus strain. 
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(2) Persons with immune deficiencies who are unlikely 
to mount a response to vaccination (ie, those with 
advanced HIV disease, transplant recipients) could 
also receive prophylaxis. 


(3) Persons with contraindications to vaccination. 


(4) Persons living in institutions during outbreaks 
(ie, nursing homes) regardless of vaccination status. 


B. Treatment of influenza 
1. Zanamivir and oseltamivir 


a. When given within 48 hours of symptom onset, to patients 
with documented influenza, they reduce the symptom 
severity and the duration of symptoms approximately 1 day. 
Oseltamivir has also been demonstrated to reduce the 
incidence of lower respiratory tract infections requiring 
antibiotics (NNT 22), pneumonia (ARR 1.1% NNT 90) 
and all-cause hospitalizations (NNT 91). 

b. A benefit may be present when started within 96 hours 
of symptoms in hospitalized patients. 

c. Safety during pregnancy is unknown. 

d. Studies suggest that empiric therapy is cost effective for 
several groups. 

e. Influenza testing (see above) is recommended if prevalence 
of influenza is low. 

2. Oseltamivir 


a. Route of administration is oral. Side effects include nausea 
(NNH 27) and vomiting (NNH 21). 

b. Reduce the dose by 50% if creatinine clearance 
< 30 mL/min. 

c. Drug resistance 
(1) A strain of influenza A (H1N1) was discovered to 


be resistant to oseltamivir in the 2008—2009 season 
(99% of isolates). 


(2) The CDC has recommended combining oseltamivir 
with rimantadine or using zanamivir alone for this 
strain or if the influenza strain is unknown. 


(3) Oseltamivir alone is recommended for other strains 
of influenza (influenza B or influenza A, H3N2). 


3. Zanamivir 


a. Route of administration is inhalation; can cause 
bronchospasm. Other adverse side effects include 
diarrhea and nausea. 

b. Not recommended in patients with asthma or COPD. 

4, Peramivir 600 mg IV x 1 dose, is an alternative for patients 
with uncomplicated influenza with symptoms of less than 

2 days in duration. 


5. Indications for treatment in patients with suspected influenza 


a. All hospitalized patients, patients with severe influenza 
(pneumonia), and patients at high risk for complications, 
including pregnant patients (see above Complications) 

b. Therapy should be started within 48 hours when 
possible but may still provide a benefit when started 
within 5 days of symptom onset in severely sick patients 
and those at risk for complications. 

c. When indicated, treatment should be initiated as soon 
as possible and not delayed while awaiting test results. 

d. Consider for patients without risk factors for 
complications who present within 48 hours of symptom 
onset and wish to shorten the duration of illness and 
lower their risk for influenza complications. 


e. In addition to antiviral therapy, patients with influenza 
and pneumonia should receive antibacterial coverage 
that includes coverage for S pneumoniae and S aureus 


(commonly MRSA). 


v 


Ms. L's RT-PCR is negative for influenza. 


Is the clinical information sufficient to make a 
i diagnosis? If not, what other information do 


you need? 


Given the high sensitivity of the RT-PCR, a negative result essen- 
tially rules out influenza, (even more so given the modest pretest 
probability of influenza in November). 


Influenza occurs from December to May in the 
northern hemisphere; it is highly unlikely at 
other times. 


You wonder about acute bronchitis and pneumonia and wait 
for the results of the chest radiograph. 


Alternative Diagnosis: Acute Bronchitis 


Textbook Presentation 


Acute bronchitis presents in the healthy adult primarily as a cough 
of 1-3 weeks duration. Myalgias and low-grade fevers may be 
seen. This is distinct from an acute exacerbation of COPD (see 
Chapter 33, Wheezing and Stridor). 


Disease Highlights 
A. Etiology 


1. Viruses (including influenza, parainfluenza, respiratory 
syncytial virus, adenovirus, rhinovirus and coronavirus) 
2. Bacterial 
a. Bacteria cause < 10% of cases 
b. Organisms include Bordetella pertussis, Mycoplasma, and 
Chlamydia. 
3. Noninfectious 
a. Asthma 
b. Pollution 
c. Tobacco 
d. Cannabis 


B. Symptoms 

1. Initial phase: Cough and systemic symptoms secondary to 
infection are seen. 

2. Fever absent or low grade. Consider pneumonia in patients 
whose fever is high-grade (> 38°C) or persistent. 

3. Protracted phase 
a. 40-65% of patients without prior pulmonary disease show 

evidence of reactive airway disease during acute bronchitis. 


b. In 26% of patients, cough persists secondary to 
bronchial hyperresponsiveness and lasts > 2—4 weeks. 


Evidence-Based Diagnosis 


A. Sputum may be clear or discolored. Discoloration arises from 
tracheobronchial epithelium cells and WBCs and is not diag- 
nostic of bacterial infection. 


Purulent sputum is not an indication for anti- 
biotic therapy in patients with acute bronchitis. 


B. Chest film is not routine but should be obtained when pneu- 
monia is being considered (see Figure 10-1); indications 
include any of the following: 

1. Patients at risk for pneumonia: elderly patients and those with 
heart, lung, kidney disease or who are immunocompromised 


2. Symptoms of dyspnea, high fever, rigors, pleuritic chest 
pain, or altered mental status 


3. Abnormal vital signs including high fever (temperature 
> 38°C), tachypnea (RR > 24 breaths per minute), 
tachycardia (HR > 100 bpm) 


4. Focal findings on lung exam or hypoxemia 
C. Testing for influenza can be considered in febrile patients who 


present during influenza season within 48 hours of symptoms 
onset in whom antiviral therapy is being considered (see above). 


Treatment 


A. Antibiotics 
1. Antibiotics do not provide major clinical benefit and are 
not recommended for most patients with acute bronchitis. 
2. Influenza treatment shortens the course of illness in patients 
with influenza treated within 48 hours of symptoms (see 
above) and can be considered in patients with bronchitis 
due to this pathogen. 


B. Bronchodilators significantly reduce cough in patients with bron- 
chial hyperreactivity, wheezing, or airflow obstruction at baseline. 


C. Antitussives and expectorants are useful symptomatic measures. 


v 


A chest film reveals a left lower-lobe infiltrate, confirming 
the diagnosis of pneumonia. 


Is the clinical information sufficient to make a 
diagnosis of community-acquired pneumonia? 


If not, what other information do you need? 


Leading Hypothesis: CAP 


Textbook Presentation 


Productive cough and fever are usually the presenting symptoms 
in patients with pneumonia. Symptoms may worsen over days or 
develop abruptly. Pleuritic chest pain, shortness of breath, chills, 
and rigors may also occur. 


Disease Highlights 


A. CAP typically refers to patients with signs, symptoms, and 
radiographic evidence of pneumonia without known immu- 
nocompromise, and that was not hospital acquired (develop- 
ing more than 48 hours after admission). 


B. Most common cause of infectious death and hospitalization in 
the United States 

C. Epidemiology 
1. Epidemiology varies with location, time period and 


diagnostic tool utilized. The local epidemiology and time 
period are important considerations (ie, influenza season). 
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2. S pneumoniae is usually the most common pathogen. 
Other bacterial pathogens include M pneumoniae, S aureus, 
Legionella, and others 

3. Viral infection is common. A meta-analysis revealed a viral 
pathogen in 44.2% of patients (in studies that sampled 
lower respiratory tract with BAL and sputum). Common 
viruses include human rhinovirus, influenza A and B, 
human metapneumovirus, respiratory syncytial virus, 
parainfluenza virus, coronavirus, and others. 

4. Viral-bacterial coinfection is surprisingly common in 
patients with CAP. 

a. Concomitant viral and bacterial infections occurred 
in 19-39% of all patients, 44% of patients with 
S pneumoniae. 


b. In one study of severe CAP, 79% of patients with a 
positive viral PCR also had bacterial infection. 


c. Furthermore, the odds ratio of death was higher in 
patients with concomitant infection 2.1 (1.3-3.3) 


A positive viral PCR does not exclude concom- 
itant bacterial CAP. 


D. 3.4% of pneumonia are associated with underlying malignancy 
(postobstructive pneumonia) 
E. Complications 
1. Respiratory failure 
2. Sepsis 
3. Death 
4. Empyema (See Chapter 9, Chest Pain) 


FE Prognosis is good overall. 
1. 8% hospitalization rate 
2. 95% radiographic cure in 1 month 
3. Mortality 1.2% 


Evidence-Based Diagnosis 


A. The diagnosis of CAP is classically made in patients with a 
combination of infectious symptoms (fever, chills, or rigors), 
respiratory symptoms (dyspnea) and signs (cough, chest pain, 
and crackles), and infiltrate on chest film. 


B. However, patients often lack 1 or more of these elements. 


C. As noted in Table 10-1 neither the absence of fever nor a 
normal lung exam individually rules out pneumonia (LR-, 
0.6-0.8), so clinicians must maintain a high level of vigilance. 
However, the absence of both fever and abnormal lung find- 
ings makes the diagnosis unlikely (LR-, 0.08). 

D. Imaging 
1. Chest radiograph 

a. Most commonly used test to diagnose or exclude 
pneumonia but imperfect 

b. Sensitivity 71-78%, specificity 59-91% when 
compared with chest CT scan or discharge diagnosis 
(LR+, 1.9-8.1; LR-, 0.3-0.4). Additionally, a single 
anterior-posterior chest film has a lower sensitivity than 
posteroanterior and lateral views (59% vs 90%). 


Posteroanterior and lateral chest film views are 
superior to single anterior-posterior views and 
should be obtained when possible. 
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c. False-negative chest films were more common in patients 
with crackles on exam or a high C-reactive protein. 


A normal chest radiograph does not rule out 
pneumonia when the pretest probability is 
high (ie, a patient with cough, fever, and 
crackles). Such patients should still receive 
antibiotics. 


d. Sensitivity may be lower in dehydrated patients. 


e. In CAP, 94% of infiltrates are in the lower and middle 
regions. 


CAP rarely affects the upper lobes; consider 
TB or aspiration pneumonia when upper lobe 
involvement is seen. 


2. Chest CT 


a. Imaging more detailed than chest radiograph with 
results that are often different and change management 
(1) In 1 emergency department study, one-third of 

patients with a normal chest film had infiltrates 
on CT scan (suggesting that these patients had 
pneumonia). 


(2) 30% of patients with an apparent infiltrate on chest 
film did not have an infiltrate on CT scan. 


(3) 25% of patients had their antibiotic plan revised 
based on CT findings. 


(4) 14% of patients had their site of care plan changed 
based on CT findings. 


b. CT scanning should be considered in the evaluation 
of patients with CAP especially those with clinical or 
laboratory evidence that favors CAP but have a normal 
chest film. 

3. Ultrasound 


a. Ultrasound has not typically been used to diagnose 
patients with CAP. 

b. Meta-analysis reported a wide range in sensitivity 
57-99%, specificity 54-99%, LR+, 1.8-95, and LR-, 
0-0.54; 95% confidence interval sensitivity 80-90%, 
specificity 70-90%. 

c. The appropriate role of ultrasonography in CAP is 
unclear. 


E. An elevated WBC is neither sensitive nor specific. WBC > 
10,400 cells/mcL: LR+, 3.7; LR-, 0.6 


E Procalcitonin 
1. A biomarker expressed in bacterial infections that has been 
evaluated both as a diagnostic tool for CAP and a tool 
to identify which patients with CAP would benefit from 
antibacterial therapy 


2. Several studies suggest that procalcitonin does not 
adequately identify pneumonia with considerable overlap 
between patients with and without CAP 


G. Legionella urinary antigen is 70-90% sensitive and 99% specific. 


H. PCR 


1. Nucleic acid detection with PCR can identify adenovirus, 
coronavirus, human metapneumovirus, rhinovirus, 
influenza A and B, parainfluenza, respiratory syncytial 
virus, pertussis, Chlamydophila, and Mycoplasma. 


2. Role in the evaluation of patients with CAP is limited. 


a. Nasopharyngeal PCR does not identify common 
bacterial pathogens (eg, S pneumoniae, Legionella). 

b. Given the high frequency of bacterial and viral 
coinfection, documentation of viral infection does not 
exclude bacterial infection nor the need for antimicrobial 
therapy. 

c. Limited sensitivity and specificity. 

(1) Specificity < 85%. 15% of asymptomatic 
outpatients have positive nasopharyngeal PCR tests. 

(2) Unlike the excellent sensitivity of nasopharyngeal 
PCR in most patients with influenza, the sensitivity 
of nasopharyngeal PCR is only 50% in patients 
with severe influenza pneumonia. 


A negative nasopharyngeal PCR does not 
exclude viral or bacterial infection. 


Treatment 


A. Prevention 


1. Two vaccines are currently available to prevent invasive 
pneumococcal disease: 


a. A 23-valent pneumococcal polysaccharide vaccine 
(PPSV 23) and a 13-valent pneumococcal conjugate 
vaccine (PCV 13) 

b. PCV 13 vaccine has fewer serotypes but generates an 
equivalent or larger immune response. 


2. Vaccine recommendations (ACIP) 


a. All adults aged > 65 years: PCV 13 should be 
administered first followed 6-12 months later by 
PPSV23. 


b. Adults who previously received PPSV23 should receive 
PCV 13 at least 1 year later. 

c. Also indicated in adults > 19 with any of the following: 
immunocompromise, asplenia, cerebrospinal fluid leak 
or cochlear implants, chronic heart or lung disease, 
advanced kidney disease. 


B. Evaluation 


1. Chest film is recommended in the evaluation of all patients 
with suspected CAP. 


2. Evaluate oxygenation in all patients (arterial blood gas 
[ABG] or SaO,). 


3. An ABG is required in patients with respiratory distress, 
particularly those with preexistent COPD. 


A normal SaO, on pulse oximetry does not 
exclude Aypercarbia and respiratory failure. 

A blood gas to check PaCO, is required in 

patients with respiratory distress. 


4. Determining the causative agent: 


a. Although CAP is the most common pneumonia among 
outpatients, clinicians should always consider other less 
common pneumonia including aspiration, TB, PJP, 
and hospital-acquired pneumonia (see Figure 10-2), 
which may warrant additional testing and therapy 
(see below for details). 


(1) A history of neurologic impairment or drug abuse 
increases the likelihood of aspiration pneumonia. 

(2) Chronic symptoms, upper lobe disease, or cavitary 
lesions increase the likelihood of TB. 
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(3) Known HIV, HIV risk factors or bilateral fluffy (2) Positive in 63-80% of patients with pneumococcal 
infiltrates increase the likelihood of PJP. bacteremia 

(4) Recent hospitalization warrants coverage for d. Blood cultures positive in 5-14% of all patients with 
hospital-acquired pneumonia. CAP and 39-57% of patients with S pneumoniae. 

(5) Cavitary infiltrates, pleural effusions, and frank e. Urinary antigen for S pneumoniae is positive in 30-89% 
hemoptysis suggests an exotoxin-producing MRSA of patients. 
that has been increasingly identified in otherwise f. The true sensitivity of each of these tests is likely to be 
healthy outpatients with CAP. Patients may also lower due to the lack of a gold standard for diagnosis (eg, 
have an erythematous rash and skin pustules. tissue culture). One study suggested that S pneumoniae 

b. In the absence of clinical or radiographic clues that caused the majority of cases of CAP in patients with 
suggest other types of pneumonia, most patients negative conventional tests (sputum culture, blood 
should receive treatment covering the most common culture, and urine antigen). 


responsible organisms. sch 5 e 
: d : S pneumoniae is not ruled out with conventional 
5. A variety of tests, including sputum culture, sputum Gram 


: : ; testing. 

stain, blood culture, urinary antigen tests for pneumococcus 

and Legionella, can help determine the pathogen in CAP. 

a. The yield of these tests in outpatients with CAP is low g. The IDSA has published guidelines for more extensive 
and routine testing is optional in outpatients. testing on select inpatients (Table 10-5). Some authorities 

b. Sputum cultures are often unreliable due to contamination also recommend influenza testing during the influenza 
by oral flora season, especially in patients with CAP that may require 


ICU admission, or associated with liver disease, lung 


(1) Normal flora should not be misinterpreted to mean à i 
disease, or asplenia. 


no infection. 
h. Patients with severe pneumonia should have blood and 


sputum cultures, sputum Gram stain, and urinary tests 
(3) When positive, sputum cultures can help determine for pneumococcal and Legionella antigen. 
the resistance pattern. 


(2) Positive in 14—19% of patients with S pneumoniae. 


i. PCR testing: See above 


c. Sputum Gram stains are also often unreliable due to 6. Patients with pleural effusions require diagnostic thoracentesis 
poor quality, preparation, and interpretation. to rule out empyema or complicated parapneumonic 
(1) Overall, only 14% of hospitalized patients had an effusions, which require chest tube drainage in addition to 
adequate specimen with a dominant organism. antibiotics (see Chapter 9, Chest Pain). 


Table 10-5. IDSA guidelines for more extensive testing in persons with CAP. 


Blood Sputum Legionella Pneumococcal 
Indication Culture Culture UAT UAT Other 
Intensive care unit admission (or considered) X X X X x! 


Pleural effusion X X X X xX’ 


'Endotracheal aspirate if intubated, possibly bronchoscopy or nonbronchoscopic bronchoalveolar lavage. 

?Fungal and tuberculosis cultures. 

Special media for Legionella. 

‘Thoracentesis and pleural fluid cultures. 

°Consider pathogens endemic to visited region(s). 

CAP, community-acquired pneumonia; IDSA, Infectious Diseases Society of America; NA, not applicable; UAT, urinary antigen test. 

(Reproduced with permission from Mandell LA, Wunderink RG, Anzueto A, et al: Infectious Diseases Society of America/American Thoracic Society 
consensus guidelines on the management of community-acquired pneumonia in adults, Clin Infect Dis. 2007 Mar 1,44 Suppl 2:527-S72.) 
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HIV testing is recommended for all adults aged 
15-65 years who have CAP. 


C. Determine the need for hospitalization 


1. Indications for admission 


me 
. 


j. 


Hypoxia or respiratory failure 


. Sepsis 


Pleural effusion 


. Multilobar infiltrates on chest film 


Failure of prior outpatient therapy 
Confusion 
Unable to tolerate oral intake 


. Unreliable social situation (eg, substance abuse, 


homelessness, mental illness) 
Certain underlying diseases (sickle cell disease, 
immunocompromise, severe COPD, or heart failure) 


Suspicion of virulent pathogen (Staphylococcus, 
Legionella, etc) 


. Prospective validated clinical tools can help predict 
mortality and guide the need for admission, including the 
pneumonia severity index and the CURB-65 score 


a. CURB-65 criteria are confusion (to person, place, or 


time), uremia (blood urea nitrogen [BUN] > 20 mg/dL), 
RR 2 30 breaths per minute, systolic BP < 90 mm Hg 
or diastolic BP < 60 mm Hg, age > 65. 


. Scores of > 1 are associated with an increased mortality 


and the need for hospital admission. 


. While validated scores can guide decisions, they 


should not be viewed as absolute and clinical 
judgment remains important. Patients with similar 
scores can have markedly different mortality rates. 
Among patients with the same CURB-65 score, the 
mortality rate in patients deemed to need admission 
was 1.7—26 times higher than patients not felt to 
need admission. 


D. Determine the need for ICU admission: The IDSA and the 
American Thoracic Society have published guidelines on ICU 
admissions for patients with severe pneumonia. ICU admis- 
sion is recommended for patients with septic shock requiring 
vasopressors and those receiving mechanical ventilation as 
well as patients with > 3 minor criteria (RR 2 30 breaths per 
minute, PaO,/FiO, ratio < 250, multilobar infiltrates, confu- 
sion, BUN = 20 mg/dL, WBC < 4000 cells/mL, platelet count 
< 100,000 cells/mL, temperature < 36°C, or hypotension 
requiring aggressive fluid resuscitation). 


E. Antibiotics 
1. Neither the history and physical exam nor chest radiograph 
can reliably distinguish pyogenic (S pneumoniae) from 
atypical (Mycoplasma and Chlamydia) organisms and 
treatment must cover both. 


2. Penicillin-resistant S pneumoniae (PRSP) 


a. 


b. 


C. 


Increasing in the United States 

Marked geographic variability in frequency of resistance 
but up to 65% in some areas 

PRSP often resistant to cephalosporins and macrolides 
but not quinolones with extended activity against 

S pneumoniae. 


3. Empiric therapy 


a. 


Outpatients 


(1) Previously healthy outpatients are usually treated 
with an advanced macrolide (azithromycin or 
clarithromycin) or doxycycline. (Macrolides are 
preferred.) 


(2) Certain patients require alternative therapy with 
either a respiratory quinolone (moxifloxacin, 
levofloxacin, or gemifloxacin) or combination 
therapy of a beta-lactam (amoxicillin or amoxicillin- 
clavulanate or cefpodoxime) and macrolide. Those 
patients include those with any of the following: 


(a) Comorbidities (heart, lung, liver, or kidney 
disease; diabetes mellitus; alcoholism; cancer; 
asplenia; immunosuppression) 

(b) Antibiotic use within the last 3 months 

(c) Exposure to children in day care centers 
(increasing the risk for S pneumoniae resistance) 

(d) Evidence of pneumococcal pneumonia 
(diplococci on Gram stain, positive 
pneumococcal urine antigen, positive sputum 
culture for pneumococcus, or sudden onset of 
high fever and rigors) 

(e) Areas with a rate of macrolide resistance > 25% 


. Inpatients should be treated with an advanced 


macrolide with a beta-lactam (ceftriaxone, cefotaxime or 
ampicillin-sulbactam) or a respiratory fluoroquinolone 
(levofloxacin or moxifloxacin). 

Administration within 3 hours of presentation is 
recommended and within 1 hour for patients in shock 


. Procalcitonin to Guide Initiating antibiotics. Few 


studies have evaluated the decision to treat or withhold 
antibiotics in patients with CAP based on their 
procalcitonin level. There is insufficient evidence to 
warrant withholding antibiotics in patients with CAP 
based on a low procalcitonin level. 


F. Follow-up chest film 


1. 3.4% of pneumonias are associated with an underlying 
tumor (postobstructive pneumonia) that may be obscured 
by the infiltrate. 


2. Follow-up radiography can ensure pneumonia resolution 
and reveal an underlying mass. 


3. Particularly important in patients at increased risk for lung 
cancer, including patients over 50 or current or ex-smokers. 


4. Chest film resolution lags behind clinical resolution. 


a. 


By day 10, most patients have clinical resolution but 
only 31% had a normal chest radiograph. 68% of 
patients had a normal chest radiograph by day 28. 


. Follow-up chest film should be performed promptly in 


any patient with clinical deterioration and after day 28 
in patients at risk for malignancy. 


MAKING A DIAGNOSIS 


Ww 


Have you crossed a diagnostic threshold for 
the leading hypothesis, CAP? Have you ruled 
out the active alternatives? Do other tests 
need to be done to exclude the alternative 
diagnosis? 


The patient’s cough, fever, and abnormal radiograph are sufficient to 
make the clinical diagnosis of pneumonia. Referring to Figure 10-2, 


the next pivotal step considers other types of pneumonia (that occur 
in patients coming in from the community) by reviewing the clinical 
picture and radiograph for suggestive clues. Clinically, she has not 
been hospitalized recently (which would suggest hospital-acquired 
pneumonia) and has no known immunocompromise. She does not 
have influenza nor is her picture chronic which could suggest PJP, 
TB, or fungal pneumonia. Her radiograph does not suggest TB 
(no apical disease nor reticular nodular infiltrates nor cavities) nor 
Pneumocystis (bilateral diffuse disease). You review her alcohol and 
drug history to ensure she is not at risk for aspiration pneumonia. 


CASE RESOLUTION 


y 


Ms. L reports drinking only an occasional glass of wine and 
denies recent intoxication, loss of consciousness, or sub- 
stance abuse. 


Ms. L lacks risk factors for aspiration pneumonia and she is 
clinically diagnosed with CAP (despite an initially normal chest 
exam!). 


COUGH, FEVER, AND RESPIRATORY INFECTIONS / 185 


Y 


Ms. L's WBC is 10,200 cells/mcL with 67% neutrophils and 
5% bands. Her SaO, is 96% on room air. An HIV test should 
be ordered, antibiotics must be chosen, and a decision must 
be made to admit or discharge Ms. L. 


Ms. Ls CURB-65 score is O and she has no indications 
for admission (see above under CAP treatment). She is 
treated for CAP with azithromycin and instructed to call 
immediately if her fever increases or increasing shortness 
of breath or chest pain develop. 


One week later, she reports feeling much better. A follow-up 
chest film 6 weeks later shows resolution of the pneumonia. 


A follow-up chest radiograph is indicated in 
patients with pneumonia to exclude an under- 
lying obstructing mass. 
A high fever (temperature > 38°C) in a patient 


with cough should raise the suspicion of 
pneumonia. 


CHIEF COMPLAINT 


PATIENT Y 


Mr. P is a 32-year-old man with 4 weeks of cough and pro- 
gressive shortness of breath. He complains of a persistent 
cough productive of purulent sputum and low-grade fever. 
His past medical history is unremarkable. 


On physical exam, Mr. P appears mildly short of breath. 
Vital signs are pulse, 95 bpm; temperature, 37.9°C; 
RR, 20 breaths per minute; BR 140/90 mm Hg. He has 
temporal wasting. Lung exam reveals diffuse fine crackles 
bilaterally. Cardiac exam is normal. 


At this point, what is the leading hypothesis, 
WwW what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The first pivotal decision in patients with an acute cough identifies 
signs or symptoms that suggest pneumonia to distinguish common 
upper respiratory infection, acute bronchitis, and influenza from 
various pneumonias (see Figure 10-1). Mr. P has several concern- 
ing signs and symptoms that suggest pneumonia (rather than an 
upper respiratory infection or acute bronchitis) including his dysp- 
nea and crackles. Clearly a chest radiograph is indicated. 


PATIENT V 


His chest radiograph demonstrates bilateral diffuse infil- 
trates (Figure 10-5). No cardiomegaly is seen. A CBC is 
normal. SaO, is 85%. 


At this point, what is the leading hypothesis, 
r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


The cough, fever, and radiograph are diagnostic of pneumonia. 
Although CAP is the most common type of pneumonia in patients 
presenting from the community, the next pivotal step reviews the 
clinical history and radiograph searching for clues that might 
suggest other types of pneumonia including TB, aspiration pneu- 
monia, and Pneumocystis pneumonia (see Figure 10-2). 


Figure 10-5. Chest radiograph shows bilateral diffuse infiltrates. 
(Reproduced with permission from Elsayes KM, Oldham SA: 
Introduction to Diagnostic Radiology. New York, NY: McGraw-Hill 
Education; 2014.) 
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PATIENT / 


Mr. P has no known exposures to TB and was born in the 
United States. He admits to drinking heavily, often a pint 
of gin per day, and occasionally losing consciousness. He 
does not remember any episodes of vomiting and aspirat- 
ing. He denies injection drug use and reports that he has 
not been sexually active in several years. He denies having 
sex with men. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 
differential diagnosis, what tests should be 
ordered? 


Although CAP is most common, Mr. P has several clinical fea- 
tures that increase the likelihood of other types of pneumonia. His 
alcohol use clearly increases the likelihood of aspiration pneumonia 
(even in the absence of known frank aspiration). Alcoholism, sub- 
stance abuse, and neurologic disorders are leading risk factors for 
aspiration, and make this the leading hypothesis. Another impor- 
tant clinical clue is his long duration of illness, which suggests more 
chronic processes such as TB or PJP. TB is also more common in 
alcoholic patients and malnourished patients. Given the public 
health risks, TB is a must not miss possibility. 

His radiograph (Figure 10-5) reveals diffuse bilateral infiltrates, 
which is typical of PJP (and can also be seen in Mycoplasma and 
influenza pneumonia). The long duration of symptoms is more 
suggestive of PJP, which due to its life-threatening nature and 
requirement for specific therapy is another must not miss hypoth- 
esis. PJP affects immunocompromised patients, including patients 
on chemotherapy, other immunosuppressive medications, and 
HIV-infected patients. It is important to consider PJP even in 
patients without a history of immunosuppressive therapy or known 
HIV infection because PJP can be the presenting illness in patients 
with HIV infection. It is important to appreciate that the sexual 
history often fails to elicit high-risk sexual behavior. Table 10-6 lists 
the differential diagnosis. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 
you need? 


Leading Hypothesis: Aspiration Pheumonia 


Textbook Presentation 


Aspiration pneumonia typically develops in patients with impaired 
mentation and/or swallowing (ie, the elderly patient with demen- 
tia or intoxicated patient). Classic symptoms include fever, cough, 
chest pain, and putrid sputum. The syndrome most commonly 
evolves over days to weeks rather than acutely. 


Disease Highlights 


A. There are 2 types of aspiration: Small volume aspiration, typi- 
cally of oropharyngeal secretions, and large volume aspiration, 
typically of gastric contents. 

1. Aspiration of colonized oropharyngeal secretions is common 
and usually unnoticed. It may be complicated by aspiration 
pneumonia when the combination of a large bacterial 
load (due to poor dentition) and virulence overcome host 
defenses (particularly cough). 


Table 10-6. Diagnostic hypotheses for Mr. P. 


Diagnostic Demographics, Risk Factors, 


Hypothesis Symptoms and Signs Important Tests 
Leading Hypothesis 
Aspiration Impaired mentation Chest radiograph 
pneumonia (dementia, prior stroke, 
substance abuse) 
Seizure 
Vomiting 
Active Alternatives—Most Common 
CAP Cough Chest radiograph 
Shortness of breath Blood culture 
High fever Sputum culture 
Crackles or dullness on and Gram stain 
lung exam (occasionally) 
PJP Known HIV infection HIV 
Injection drug use, men CD4 count 
who have sex with men, Chest radiograph 


engaging in sex with paid 
sex workers 


demonstrating diffuse 
bilateral infiltrates 


Chemotherapy or 
immunosuppressive 
medications 


TB Known exposure to TB 
Known PPD + 
Long duration of symptoms 
HIV infection, alcoholism, 
foreign-born persons, 
cancer, diabetes, 
homeless persons, end- 
stage renal disease, 
use of corticosteroids, 
incarceration 


Chest radiograph shows 
upper lobe, cavitary or 
reticulonodular disease 
Sputum for acid-fast 
stain and culture 


CAP, community-acquired pneumonia; PJP, Pneumocystis jirovecii pneumonia; PPD, 
purified protein derivative; TB, tuberculosis. 


2. Gastric acid aspiration may result in chemical damage 
(aspiration pneumonitis), which may be accompanied by 
subsequent infection (aspiration pneumonia). 

B. Risk factors for aspiration 

1. Neurologic disease (dementia, cerebrovascular accident, 
seizures) 

2. Sedation (illicit drug or alcohol overdose, general anesthesia) 

3. Dysphagia (status post head and neck surgery) 

4, Gastroesophageal reflux disease, vomiting 

5. Endoscopy, tracheostomy, bronchoscopy, nasogastric feeding 


C. Aspiration pneumonitis 


1. Aspirated contents with lower pHs and larger volumes lead 
to more damage 


2. Clinical syndrome 
a. Usually follows large volume aspiration (ie, during 
anesthesia) 


b. Cyanosis, shortness of breath, and pulmonary infiltrates 
develop within 2 hours. 


c. Fever is usually low grade. 


d. Sputum may be putrid. 
e. Outcome varies 
(1) Rapid recovery within 24-36 hours (62%) 


(2) Bacterial superinfection (26%), which may lead to 
pneumonia, lung abscess, or empyema 


(3) Acute respiratory distress syndrome (12%) 


D. Aspiration pneumonia refers to infection due to aspirated 
organisms. 


1. Accounts for 5-15% of pneumonias 
2. Poor dentition increases the risk of aspiration pneumonia. 


3. Clinical features include cough, fever, sputum production, 
and shortness of breath, which may progress over days 
to weeks. 


4, Organisms 


a. Pathogens commonly seen in patients coming from 
the community with aspiration pneumonia include 
anaerobes, aerobic streptococci, S pneumoniae, S aureus, 
and Haemophilus influenzae. 

b. Hospital-acquired aspiration pneumonias may be caused 
by anaerobes, gram-negative organisms (including 
Pseudomonas), ot S aureus. 


Evidence-Based Diagnosis 


A. Often presumptive based on aspiration risk factors, putrid 
sputum, and typical chest film. Many patients have periodon- 
tal disease. 


B. Oropharyngeal motility studies can identify certain patients at 
risk, particularly those with neurologic impairment. 


C. Rigors and acute onset suggest more virulent organisms 
(ie, S pneumoniae and S aureus). 


D. Chest film 


1. Aspiration pneumonia classically involves the basal segment 
of lower lobes but can involve the posterior segments of 
the upper lobes if aspiration occurred while the patient was 
recumbent. 


2. Cavitation is more common in aspiration pneumonia than 


in CAP. 


Treatment 


A. Prevention 


1. A recent Cochrane analysis concluded that food thickening 
strategies are ineffective in preventing aspiration. 


2. Tube feedings 


a. Decrease the incidence of aspiration pneumonia 
in patients with dysphagia (54% vs 13% with oral 
feeding). 

b. Main utility is in patients with short-term indications 
(eg, head and neck surgery). 

c. Despite tube feedings, patients can still aspirate from 
gastroesophageal reflux, vomiting, and aspiration of 
oropharyngeal contents. 

d. Not recommended by the American Geriatrics Society 
for the long-term care of patients with advanced 
dementia as they cause more agitation, use of physical 
and chemical restraints, require greater resource 
utilization, cause tube-related complications, and do 
not decrease the incidence of aspiration pneumonia or 
improve survival in these patients. 
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3. Several studies suggest that angiotensin-converting enzyme 
(ACE) inhibitors increase the cough reflex and decrease the 
rate of pneumonia in persons at-risk (NNT 9-19). 


4, Amantadine promotes dopamine release (which facilitates 
cough and decreases dysphagia). It also has been shown 
to decrease the rate of pneumonia in elderly patients with 


prior stroke (NNT 4.3). 


5. Oral hygiene with brushing after each meal and professional 
oral health care each week decreased the incidence of 
pneumonia in elderly nursing home patients (18.6% vs. 


11.4% NNT 14). 


6. Postprandial semi-recumbent positions decrease the rate of 
aspiration pneumonia compared with supine positions. 


B. Supportive treatment 
1. Suction any material in airway. 


2. Intubation if necessary for ventilation, oxygenation, 
or to protect airway in patients with altered level of 
consciousness. 


C. Aspiration pneumonitis 
1. Antibiotics 


a. Often used initially due to the high frequency of 
subsequent superinfection. 


b. Can be discontinued if no infiltrates develop within 
48-72 hours. 

c. Pneumonia is more likely in patients with gastric 
colonization (resulting from a H,-blocker, proton pump 
inhibitor, or from bowel obstruction). 

2. Corticosteroids are controversial. 


D. Aspiration pneumonia: antibiotics are indicated. 

1. Community-acquired aspiration: First-line options include 
ampicillin/sulbactam or amoxicillin/clavulanate or amoxicillin 
with metronidazole. Clindamycin can be used in penicillin- 
allergic patients. 


2. Hospital-acquired aspiration: Coverage requires addition 
of an antibiotic that is effective against gram-negative 
organisms, anaerobes, and S aureus. 


MAKING A DIAGNOSIS 


7 


Although the patients CURB-65 score is O, his hypoxia 
and alcohol use disorder make admission mandatory. Mr. P 
is admitted to an isolation bed on the general medical floor. 
He is empirically treated with clindamycin (for presumed 
aspiration pneumonia) as well as azithromycin and ceftriax- 
one (for CAP). 


Have you crossed a diagnostic threshold for 
the leading hypothesis, aspiration pneumonia? 
Have you ruled out the active alternatives TB 


and PJP? Do other tests need to be done to 
exclude the alternative diagnosis? 


At this point, it is appropriate to order blood cultures, sputum 
cultures, and Gram stain. Although he has risk factors for aspira- 
tion pneumonia, it remains important to consider the other must 
not miss hypotheses. The patient’s chest radiograph does not have 
any features that suggest TB (see below), which makes TB less 
likely. Nonetheless, PPD placement or QuantiFERON testing and 
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obtaining sputum for acid-fast bacillus (AFB) stain and culture 
would be reasonable. However, the diffuse bilateral symmetric infil- 
trates are strongly suggestive of PJP, which must be considered (and 
HIV infection ruled out), despite the lack of obvious risk factors. 


Alternative Diagnosis: PJP 


Textbook Presentation 


Patients with PJP are immunosuppressed, commonly due to pre- 
viously diagnosed or undiagnosed advanced HIV disease. Patients 
commonly complain of progressive shortness of breath and dry 
cough of 1-3 weeks duration. 


PJP is often the presenting manifestation of AIDS. 
Suspect PJP in patients with diffuse bilateral 
pneumonia, particularly of subacute onset. 


Disease Highlights 


A. PJP is caused by the ubiquitous opportunistic fungus P jirovecii. 
Colonization is present in > 50% of the adult population. 
In immunocompromised patients, it may cause a diffuse, 
bilateral, subacute but severe pneumonia. 
B. Epidemiology 
1. Pneumocystis causes pneumonia in immunocompromised 
persons including: 
a. HIV-infected persons with CD4 counts < 200 cells/mcL. 

(1) PJP is the most prevalent opportunistic infection in 
HIV-infected persons. 

(2) However, with the advent of antiretroviral therapy 
and PJP prophylaxis, the incidence of PJP has 
dropped dramatically among HIV-infected persons 
(> 10x) and the majority of PJP cases now occur in 
non—HIV-infected immunocompromised persons. 

b. Non—HIV-infected patients: 

(1) PJP may occur in patients who are receiving 
corticosteroids, chemotherapy, or other 
immunosuppressive therapies. 

(2) PJP may also occur in patients with idiopathic CD4 
lymphocytopenia 

(3) Unlike HIV-infected patients, these patients often 
have a higher mean CD4 count when PJP develops 
(mean 302—487 cells/mcL). 


A CD4 count > 200 cells/mcL does not rule out 
PJP in non—HIV-immunosuppressed persons. 


(4) Non-HIV-infected persons with PJP also experience 
higher mortality from PJP than HIV-infected 
persons (30-60% vs. 7%) probably secondary to a 
delay in diagnosis. 


C. The course is typically subacute in HIV-infected persons (over 
weeks) but may present more acutely (days) in patients with 
other immunocompromised states. 


D. The remainder of the discussion focuses on HIV-infected 
persons with PJP. 
Evidence-Based Diagnosis 


A. History 
1. Fever is present in 79—100% of cases. 


2. Cough is present in 95% of cases. It is usually (but not 
always) nonproductive. 


3. Progressive dyspnea is present in 95% of cases. 


. Physical exam 


1. Fever is present in 84%. 
2. Tachypnea is present in 62%. 


3. Chest auscultation is normal in 50% of cases. 


. Chest film 


1. Usually shows diffuse symmetric bilateral alveolar or 
interstitial infiltrates (81-93% of cases) 


Suspect PJP in patients with diffuse bilateral 
pneumonia, even in those without a diagnosis 
of HIV or known immunocompromise. PJP is 
a common mode of presentation in patients 


infected with HIV. 


2. In HIV-infected patients, interstitial infiltrates are present 
in 69% of patients and increase the likelihood of PJP 
(versus TB or bacterial pneumonia) (LR+, 4.25). 

3. Isolated upper lobe disease may be seen in patients taking 
inhaled pentamidine as PJP prophylaxis. 

4. Occasionally shows pneumothorax 

5. Normal in 10-25% of cases 


PJP should be considered in dyspneic patients 
with HIV and CD4 counts < 200 cells/mcL 
even when the chest exam and chest radio- 
graph are normal. 


. Specific diagnostic tests 


1. Although the chest radiograph and lactate dehydrogenase 
(see below) can increase or decrease the likelihood of PJP, 
patients require specific tests to confirm or exclude PJP. 


2. Clinical diagnosis (without confirmation by staining of 
sputum or BAL) is incorrect in 43% of patients. 

3. Induced sputum are typically the first test used to 
diagnose PJP. 
a. 55-92% sensitive, 100% specific 


b. The addition of immunofluorescent monoclonal 
staining increases sensitivity. 
4. BAL is used to diagnose PJP when sputum stains are 
negative. 


a. Diagnosis is based on staining the fluid obtained during 
BAL. 

b. Silver, Giemsa, or immunofluorescent staining using 
monoclonal antibodies have been used. 

c. Sensitivity is 86-97%. 

d. Sensitivity of BAL is lower (62%) after inhaled 
pentamidine prophylaxis. Transbronchial biopsy 
improves the diagnostic yield in these patients. 


e. PCR 
(1) Highly sensitive (100%) and specific 
(2) Identifies both PJP infection and colonization. 
(3) Quantitative cutoffs can help distinguish colonization 
from infection. 


(4) Since patients with PJP who are not HIV infected 
have lower fungal burdens, different cutoffs may be 
appropriate. 


5. The most common diagnostic strategy is sputum analysis 
with silver stain and immunofluorescence. Positive results 
confirm PJP. Negative results should prompt BAL. 

E. Nonspecific diagnostic tests 

1. Serum 1,3-beta-D-glucan 

a. A cell wall component of Pneumocystis and other fungi 
(Candida, Aspergillus, but not Cryptococcus). Also found 


in Pseudomonas. 

b. Sensitivity, 96%; specificity, 84%; LR+, 6.0; LR-, 0.05 

c. May prove to be a useful serum tool to rule out PJP if 
negative, but given the low specificity, other tests would 
be needed to confirm PJP if positive. 

d. Also can be elevated in invasive candidiasis and aspergillosis 

2. High-resolution chest CT scan 
a. In PJP, the CT typically shows patchy or nodular 


ground-glass appearance; ground glass most marked in 
perihilar regions. Cystic lesions may be seen. 


b. 100% sensitive, 83-89% specific 
c. LR+, 5.9; LR-, 0 
3. Pulmonary function tests 


a. Carbon monoxide diffusing capacity of the lungs 
(DLCO) is usually low in PJP and highly sensitive. 


b. Likelihood of PJP is < 2% if DLCO is > 75% predicted. 


Treatment 


A. Antimicrobial therapy 


1. Trimethoprim-sulfamethoxazole (TMP-SMX) is the initial 
treatment of choice. 


2. Side effects are common including rash, fever, gastrointestinal 
symptoms, hepatitis, neutropenia, and hyperkalemia. CBC, 
liver biochemical tests, and K* should be monitored. 


3. Antibiotic therapy may markedly worsen preexisting 
hypoxia. Many patients require concomitant corticosteroids 
to prevent acute respiratory distress syndrome (see below). 


4, Alternatives are available for patients intolerant of TMP- 
SMX but some allergic patients may be desensitized. 


5. Occasional resistance to TMP-SMX has been reported. 
6. Other options reserved for patients with mild to moderate 


PJP infections include clindamycin plus primaquine, 
dapsone plus TMP or atovaquone. 


B. Corticosteroids 
1. Reduce mortality and respiratory failure in patients with 
severe PJP treated with TMP-SMX (relative risk for 
mortality 0.56) 


2. Initiate at time of PJP therapy if room air PaO, < 70 mm Hg 
or the A-a gradient > 35 mm Hg. 


3. Should be added to patients who do not initially qualify 
for corticosteroid treatment but deteriorate while taking 
TMP-SMX. 


4, Prednisone 40 mg twice daily for 5 days, then 40 mg daily 
for 5 days, then 20 mg daily for 11 days. 


Concomitant corticosteroid therapy is lifesaving 
in patients with PJP whose PaO, < 70 mm Hg. 


C. Antiretroviral therapy should also be initiated within 2 weeks 
of treatment for PJP in HIV-infected patients (not already 
receiving antiretroviral therapy). 
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D. Prophylaxis 
1. Indications 
a. HIV-infected persons with any of the following: 
(1) Prior PJP 
(2) CD4 counts < 200 cells/mcL or < 14% 


(3) HIV-infected patients with unexplained 
persistent fevers or oral candidiasis for more 
than 2 weeks 


(4) Any AIDS defining illness 
b. Non-HIV-infected immunocompromised patients: 
(1) Patients with acute lymphoblastic leukemia, and 


those receiving solid organ or allogeneic bone 
marrow transplantation (NNT 19). 


(2) A Cochrane Review also recommended prophylaxis 
for patients with granulomatosis with polyangiitis 
and patients with solid organ malignancies taking 
corticosteroids. 


(3) Other groups have recommended PJP prophylaxis 
for a large number of other conditions requiring an 
array of immunosuppressive medications. 


2. TMP-SMX is superior to pentamidine and the drug of 
choice. In addition, it is effective prophylaxis against 
toxoplasmosis and some bacterial infections. 


3. Significant adverse reactions are common with TMP-SMX. 
Rash, fever, neutropenia, and hypotension may necessitate 


discontinuation of TMP-SMX. 


4, Dapsone, atovaquone, and inhaled pentamidine are 
alternative therapies in patients intolerant of TMP-SMX. 
Some authorities recommend screening patients for 
glucose-6-phosphate dehydrogenase (G6PD) deficiency 
prior to instituting dapsone. 


5. In HIV-infected persons, antiretroviral therapy can 
restore the CD4 count and allow for discontinuation 
of prophylaxis when CD4 count > 200 cells/mcL for 
approximately 3 months (unless PJP developed in patients 
with CD4 counts above 200 cells/mcL). 


Y 


Because Mr. P's radiograph was typical for FUF, an HIV and 
CD4 count were ordered. TMP-SMX and corticosteroids 
were added empirically to his antibiotic regimen pending 
results of the evaluation. 


Alternative Diagnosis: TB 


Textbook Presentation 


TB pneumonia usually develops due to reactivation of latent 
mycobacteria residing in the upper lobes. Symptoms are chronic 
and include cough, fever, weight loss, and night sweats. By the time 
patients seek medical attention, they have often had these symp- 
toms for weeks or months. The weight loss and duration of symp- 
toms often suggest cancer. 


Disease Highlights 
A. Obligate aerobe that has predilection for lung apices. 


B. The organism is slow growing; the generation time is 
20-24 hours, resulting in slow progression. 
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C. Common and serious 


1. 
2. 


3. 


Infects 33% of the world’s population 


8.6 million new cases per year (2014 data) and 1.5 million 


deaths (worldwide) 


95% of cases occur in developing countries. 


D. Epidemiology 


1. 


2. 


An estimated 11 million persons are infected with TB in 
the United States. 


Foreign-born persons have the highest rate of TB (13.4 times 
higher than US-born persons) and account for 66% of TB 
cases in the United States and 85% of multidrug-resistant 
TB (MDR-TB resistant to isoniazid and rifampin). 


. Asians, blacks, and Hispanics have higher rates of TB than 


whites (22.9, 8.3, and 7.4 times, respectively). Foreign-born 
persons account for a majority of TB cases in Asians and 
Hispanics but not blacks. 


4. 67% of cases occur in the nonwhite population. 


. In the nonwhite population, the median age is 39. In whites, 


the median age is 62. 


. Reactivation TB accounts for 90% of TB in older patients 


and 67% of TB in younger patients. 


. High-risk groups 


a. HIV 
(1) HIV-infected patients are at highest risk for TB 
(200 times increased incidence). 
(2) In 2011, HIV-infected persons accounted for 
1.1 million TB cases worldwide (13% of the total). 


(3) TB may be the first manifestation of HIV. 


Patients with active or latent TB should be 
tested for HIV. 


(4) Extrapulmonary TB without pulmonary disease is 
more common in patients with AIDS (30%) than 
in those without AIDS (15%). 


(5) The presentation of pulmonary TB in early HIV 
infection is similar to that in immunocompetent 
persons; whereas, in advanced HIV infection, 
TB presents in more atypical ways. 


b. Alcoholics 
c. Other high-risk groups 
(1) Foreign-born persons 


(2) Immunosuppressed patients (including patients 
taking corticosteroids) 


(3) Patients with cancer, diabetes mellitus, end-stage 
renal disease, transplants, or malnutrition 


(4) PPD-positive patients 

(5) Patients with evidence of prior TB on chest film 
(6) Economically disadvantaged, inner city residents 
(7) Nursing home residents 


(8) Drug-dependent persons, homeless persons, prison 
inmates 


E. Pathophysiology 


1. 


Inhaled organism lands in the middle and lower lobes (due 
to increased ventilation). 


. Multiplies over next 3 weeks, spreads to hilar nodes and 


often bloodstream, seeding more distant anatomic sites. 


. Organism reproduces preferentially in areas of high PaO, 


(lung apices, renal cortex, vertebrae). 


. In 90% of patients, the immune system then contains the 


organism resulting in typical scarring (Ghon complex). 
However, the chest film can be normal. 


. Above sequence usually asymptomatic. 


. In some patients, a few viable organisms remain. This is 


referred to as latent TB infection. Latent TB can reactivate 
later (reactivation TB). 


. The PPD is positive 6-8 weeks after the initial infection. 


These patients are resistant to subsequent exogenous 
infection (but not reactivation). 


. Primary TB 


a. In approximately 10% of patients (higher in 
immunocompromised patients and children), 
the initial infection is not controlled and causes 
primary TB. 

b. Primary TB accounts for 23-34% of adult cases. 


c. Fever is the most common symptom (70%) and usually 
occurs in isolation. 
d. Chest radiograph usually shows consolidation (50%). 
(1) Disease is usually unifocal (75%) but may be 
multifocal. 
(2) Usually involves lower and middle lobes (63% of cases). 
(3) Lymphadenopathy is seen in 10-67% of adults and 
is rarely the sole radiologic manifestation. 
(4) Pleural effusions, usually unilateral, develop in 24% 
and may occur with or without infiltrates. 
(5) Normal in 15% of patients with primary 
pulmonary TB 
(6) Other findings include miliary pattern 6%, 
cavitation 15%. 
e. Often occurs in those unable to mount a sensitized 
macrophage response. 
f. PPD may be negative in these patients. 
g- Most cases of primary TB resolve spontaneously without 
treatment. 
h. Pneumonia progresses without treatment in 10-15% of 
patients. 


. Reactivation TB 


a. 4—6% of patients with latent TB infection experience 
reactivation during their lifetime. The greatest risk is in 
the first 2 years following infection. 

b. Reactivation is often due to declining immune function. 
Risk factors include HIV, immunosuppressive therapy, 
diabetes mellitus, and silicosis. Children are also at 
higher risk. 

c. Reactivation TB results in 90% of adult non-AIDS- 
related TB. 

d. Due to the high rate of latent TB infection in foreign- 
born persons, they account for 71% of cases or 
reactivation TB. 

e. Symptoms are usually insidious and include chronic 
cough, weight loss, night sweats, anorexia, and low- or 
high-grade fevers. 


f. Reactivation TB progresses unless the patient is treated. 
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10. Pleural TB: May cause either tuberculous empyema or 
tuberculous pleural effusions. 


Table 10-7. Clinical and radiographic findings in TB. 


a. Tuberculous empyema Finding Sensitivity% Specificity% LR+ LR- 
(1) Rare Risk Factor 

(2) Secondary to direct infection of pleural space Immigrant from TB area 37 91 Ai 069 
(often from rupture of the neighboring tuberculous — ++++++++++7++++++++++++++++7+++++4+=+++++=++- 17+ -++7-+=++-+-=-+=-1- +--+- +-+=+=-+ -+-+ -+=-+7==-1=--=: 

cavity) History of PPD (+) 19 95 3.8 0.85 

(3) Pleural fluid characterized by pus and numerous TB History of TB 29 92 3.6 0.77 
organisms oo i a Co 

, nown exposure 

b. Tuberculous effusions seen een nnneen errre de ter ecenin diei eesriie eenean aeei e 

Homeless 19 88 1.6 0.92 


(1) Tuberculous effusions result from a delayed 
hypersensitivity reaction to mycobacterial antigens Prison 16 89 1.5 0.94 
in the pleural space. 


(2) Usually associated with reactivation disease in adults 
(75%) Weight loss 52 80 26 0.60 


(3) Typical features include acute high fever, cough 
(94%), and pleuritic chest pain (78%). 

(4) Chest radiograph shows unilateral effusion in 95% 
of cases. Parenchymal infiltrate is seen in 50% of 
cases. 


(5) Effusion is usually exudative (see below). 
(6) PPD is usually positive (69-93%). 


11. Extrapulmonary TB may involve the spine, kidney, 
pericardium, and central nervous system. 


Either cavitary, apical, or 86 83 5.0 0.16 
reticulonodular disease 


Evidence-Based Diagnosis 


A. A variety of risk factors, symptoms, and radiographic findings 
can suggest TB (Table 10-7). Sensitivity is likely to be over- 
estimated because TB was not systematically evaluated in all 
patients. 


LR, likelihood ratio; PPD, purified protein derivative; TB, tuberculosis. 


1. Risk factors: The most important risk factors are immigrant 
from TB endemic areas (LR+, 4.1), history of positive PPD 
test (LR+, 3.8), or history of TB (LR+, 3.6) 


2. Symptoms 


b. Cavitary disease and apical disease markedly increase the 
likelihood of TB (LR+, 8.3 and 4.8, respectively). 

c. Most patients with TB have 1 of 3 radiographic 
patterns: apical, cavitary, or reticulonodular disease 

a. No symptom is terribly sensitive for TB. Weight loss (LR+, 5.0; LR-, 0.16). 

and cough for > 2 weeks increase the likelihood of TB 

more significantly than night sweats or hemoptysis. TB should be considered in patients with 

apical, cavitary, or reticulonodular patterns 

on chest radiograph. TB is unlikely if none of 

these features are present. 


b. Hemoptysis was neither sensitive nor specific for TB. 


is) 


Fever is present in only 55%. 


d. Other clues may include lack of systemic toxicity or 


failure to respond to antibacterial therapy. d. Calcification can be seen in active lesions and does not 


exclude active disease unless comparison to prior films 


Patients with TB may complain primarily of demonstrates stability. 


weight loss or night sweats and have a normal 
lung exam. Fever and hemoptysis may be 
absent. Pulmonary TB still needs to be consid- 
ered in such patients. 


e. The chest radiograph in HIV-positive patients is often 
atypical (see Chapter 5, AIDS/HIV). 
B. Clinical decision rules: 
1. A variety of clinical decision rules can help determine the 


likelihood of TB in patients with pneumonia and the need 
for isolation on admission. 


e. Symptoms and risk factors for disease tend to vary 
between older patients who often have reactivation TB 
and younger patients in whom primary TB is more 
common. Compared with older patients, younger j ioe te 
patients have a higher incidence of alcoholism (66% vs 3. High sensitivity is preferred to ensure patients with TB are 
37%). In addition, younger patients more frequently isolated and reduce the risk of nosocomial transmission of TB. 
have fever (62% vs 31%), night sweats (48% vs 6%), 4, The clinical decision rules with the highest sensitivity 
and hemoptysis (40% vs 17%). (96-98% sensitive, 20-48% specific) categorized patients 


2. None have ideal sensitivity and specificity. 


3. Radiography 
a. Pulmonary TB is very unlikely in patients with a normal 
chest film (97% sensitive). 


at high risk if they had any of the following risk factors: 
a. Immigrants from TB prevalent areas 
b. Positive TB history or history of positive PPD 
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c. Homelessness, incarceration 
d. Weight loss 


e. Chest film with apical or cavitary infiltrates 


C. Testing for latent TB 
1. Tuberculin skin test (TST) 


a. Immune response to 0.1 mL intradermal PPD (from 
TB) injected into the volar forearm 

b. Test results are determined by measuring the maximal 
diameter of induration (not redness). 

c. Maximal induration occurs 48-72 hours after injection. 

d. Turns positive 4-7 weeks after primary infection 

e. Significant reaction can be seen with either current 
infection or latent TB and does not diagnose 
active TB. 

f. Sensitivity (for active TB), 71-82%. False-negatives 
are more common in primary TB, immunosuppressed 
persons (including HIV), overwhelming illness, recent 
viral vaccination. 


\> A negative TST does not rule out active TB. 


g- Specificity is 98-99% but is lower in patients with 
nontuberculous mycobacterial infection and in 
patients who received bacillus Calmette-Guérin (BCG) 
vaccination after infancy. 

(1) BCG is a TB vaccine used in some countries to 
prevent TB. 


(2) BCG has some similarities to PPD and may cause 
false-positive PPD reactions. 


(a) False-positive PPD reactions (= 10 mm) are rare 
in adults who received BCG in infancy (=1%). 
(b) However, false-positives are more common in 
BCG recipients who were vaccinated > 2 years 
of age (40%). False-positive PPDs remained 
common in this group even more than 10 years 
later (20%). 
h. Booster phenomenon occurs when an initially negative 
TST is positive on recheck (without new infection). 
(1) In patients with latent TB, TST may revert to 
negative many years after infection. 


(2) In such patients, the initial TST may be negative 
but stimulate immune memory cells such that 
subsequent TST tests may be positive. 


(3) Subsequent positive tests may be misinterpreted as 
recent conversion. 


(4) Misinterpretation can be avoided by performing the 
2-step skin tests in patients scheduled for annual TST. 


(a) Patients with initial negative PPD are retested 
1-3 weeks later. 

(b) Patients in whom the second PPD test is 
positive should be treated as though the first test 
was positive. 

(c) Patients in whom the second PPD test is 
negative are truly negative. Any future positive 
reactions in these patients should be considered 
recent conversions. 

2. Interferon-gamma releasing assays (IGRAs) 


a. Current IGRAs include the QTF-GIT and T-SPOT.TB 


assays 


. Patients blood (or other bodily fluid) is mixed with 


highly specific TB antigens that are not shared with 
BCG or most nontuberculous mycobacteria. 


. Because of the high specificity of the antigens used, 


prior BCG vaccination does not cause false-positive 
IGRA results (unlike TST). 


. The lymphocytes from TB-infected patients (latent or 


active) produce interferon gamma when exposed to TB 
antigens. The interferon gamma is measured. 


. Unlike TST can be performed in a single visit. 
. Highly sensitive and specific for active or latent TB 


infection. 

(1) Both IGRAs equal or superior sensitivity to TST 
(GFT-GIT 81-86%, T-SPOT 90-95%, TST 
(71-82%) 

(2) Less sensitive (as is TST) in patients with advanced 
HIV (CD4 count < 200 cells/mcL) 


(3) GFT-GIT similar specificity to TST in patients 
without prior BCG vaccinations (GFT-GIT > 95%, 
TST 97%) 

(4) Both IGRAs more specific than TST in patients 
with prior BCG vaccination (GFT-GIT > 95%, 
T-SPOT 85-99%, TST (60%) 


IGRA testing is far superior to TST in patients 
with prior BCG vaccination. 


g- Positive results do not distinguish latent from active 


TB. (A patient with pneumonia and a positive IGRA 
could have TB pneumonia or a nontuberculous 
pneumonia (eg, streptococcal) and latent TB infection. 


. Negative tests decrease the likelihood of TB infection 


but are not sufficiently sensitive to rule out active TB 
when the clinical suspicion is high (LR-, 0.13-0.25). 


Neither TST nor IGRA rule in or rule out 
active TB in patients with pneumonia. 


3. Strategy: Testing for latent TB infection (Figure 10-6) 
a. Two factors should be considered when testing for LTBI 


(1) Risk of TB infection 
(2) Risk of progression to active TB if infected 


. Major risk factors for infection include the following: 


(1) Household contacts of known TB (23% of TB 
contacts are TST positive). 

(2) Recent TST or IGRA converters 

(3) Work exposures (mycobacterial lab personnel or 
employees or residents of high-risk congregates) 

(4) Immigrants from high burden countries (Most of 
Sub-Saharan Africa and Asia (including China and 
India), Brazil and Russia 


. Major risk factors for progression (if infected) include: 


(1) HIV infection 

(2) Immunosuppressive therapy 

(3) Chest film consistent with prior TB infection 
(4) Silicosis 

(5) Close contact of TB 

(6) Children < 5 years 
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Testing for Latent TB Infection (LTBI) 


None 


Any major risk factor 


‘Homeless shelters, prisons. 

?Immigrants from high burden countries (Most of Sub-Saharan Africa 
and Asia (including China and India), Brazil and Russia). 

STST conversion defined as an increase in induation of > 10 mm compared 
with previous. 

Intermediate risk factor for progression: DM, CRF, injection drug use. 

Sif dual testing is performed, IGRA should be performed first or at the 
same time as TST. 

IGRA is preferred especially in (1) patients unlikely to return for TST 
reading or (2) with a history of BCG vaccination. 

7Neither tests distinguishes active from latent TB. 


BCG, bacillus Calmette-Guérin; CRF, chronic renal failure; DM, diabetes mellitus; IGRA, interferon gamma releasing assay; TST, tuberculin skin test. 


Figure 10-6. Testing for latent tuberculosis infection (LTBI). 
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d. Patients without major risk factors for infection: testing 
for LTBI is not recommended 


e. Patients with major risk factors for infection: 
(1) Test if antituberculous therapy would be considered. 


(2) The appropriate testing strategy and criteria 
for positive results are stratified by their risk 
of progression. (Criteria for patients at low risk 
for infection is a positive IGRA and induration 
following TST > 15 mm; whereas, for those at 
highest risk, the criteria is only positive IGRA or 
induration following TST > 5mm) (Figure 10-6). 


(3) Patients with positive results 


(a) Evaluate for active TB prior to starting latent 
TB treatment 
(b) Evaluation should include review of symptoms 
and chest film (regardless of symptoms). 
(c) Patients with evidence of active TB should be 
appropriately evaluated. 
4, Testing for active pulmonary TB 


a. Multiple tests are available and include microscopy 
(smear), NAAT (see below) and culture. 

b. All 3 tests recommended in patients evaluated for active TB 
by the American Thoracic Society/IDSA/CDC guidelines 
(1) TST and IGRAs can be done but do not distinguish 

active from latent TB infection nor are they 
sufficiently sensitive to rule out TB. 


(2) AFB stain and culture 


(a) Culture is the gold standard and specific but can 
take weeks to turn positive. 
(b) Sensitivity depends on the number of specimens 
(Table 10-8). 
(3) AFB smear (microscopy) 


(a) Ziehl-Neelsen (acid-fast stain) 70% sensitive, 
90% specific. 

i. False-positive smears may occur due to 
nontuberculous mycobacteria. 

ii. False-negative smears may be seen in 
patients with inadequate specimens or small 
mycobacterial loads. 

(b) Patients with positive smears are more infectious 
than patients who are culture positive but have 
negative smears; 35% of family members of 
persons with positive smears are PPD positive 
compared with 9% of family members when 
patients are smear negative. 

(c) Fluorochrome dyes can be used and are more 
sensitive but still detect nontuberculous 
mycobacteria. 


Table 10-8. Sensitivity of test according to the number 
of sputum specimens sent to the laboratory. 


Sensitivity 
Number of Sputum Stain’ 
Specimens Culture Alone Alone Either positive 
1 79% 54% 81% 
2 96% 65% 97% 
3 99% 70% 99% 


‘Microscopy of the first morning specimen is 12% more sensitive than other specimens. 


(4) NAAT 


(a) Specific NAATs for TB RNA or DNA 

(b) Specific for TB and can help distinguish TB 
from other mycobacteria. Particularly useful in 
patients with a low pretest probability of disease 
and positive microscopy. A negative NAAT in 
that situation would suggest nontuberculous 
mycobacterium. 

(c) Unlike culture, rapidly available within 1-2 days. 

(d) Inhibitors of NAAT present in 3-7% of 
sputum samples. Tests can detect inhibitors 
when suspected. Inhibitors render NAAT tests 
nondiagnostic. 

(e) Meta-analysis of the accuracy of NAATs report 
significant heterogeneity in part due to different 
references for the gold standard, specimen 
type, assays and cutoffs used, and inclusion of 
patients receiving treatment. 

(£) One meta-analysis reported 96% sensitivity 
in smear-positive patients, 66% sensitivity 
in smear-negative patients, and 97% specific 
(when analysis was limited to studies excluding 
treated patients). 


5. Diagnostic strategy: Recent guidelines suggest simulta- 
neously testing using microscopy, NAAT, and culture. 


a. 


Consider testing in patients with risk factors, symptoms 
or typical radiographic findings suggestive of TB 
(Figure 10-7). 


. While awaiting culture, the combined results of NAAT 


and microscopy can guide decisions. 


Patients with both negative microscopy and negative 
NAAT have a low likelihood of TB (< 5%) and can be 
observed pending culture. 


. Patients with both positive microscopy and positive 


NAAT have a high likelihood of TB (> 90%) and 
should be treated pending culture. 


. The likelihood of TB in patients with discordant smear 


and NAAT results is indeterminate with a wide and 
clinically significant range (2-75%)! Posttest probability 
is affected by the pretest probability of disease and 
which test was positive (NAAT or smear). 


Figure 10-7 illustrates an approach to the interpretation 
of smear microscopy and NAAT in patients evaluated 
for TB. The likelihood of TB is calculated using the 
sensitivities and specificities above and estimating the 
incidence of TB in patients with a low clinical suspicion 
at = 5% and in patients with a high clinical suspicion 
=30%. 


6. Bronchoscopy: Bronchoscopy with BAL and brushings 
can be used to diagnose TB. Transbronchial biopsy can 
also be performed and is recommended in the following 
patients: 


a. 


b. 


Patients unable to induce sputum 


Patients with suspected miliary TB who are either 
unable to induce sputum or in whom the sputum 
is negative. Brushings and transbronchial biopsy are 
recommended in these patients. 


7. Tuberculous pleurisy with effusion 


a. 


Typical pleural fluid findings 

(1) Exudative effusion 

(2) Pleural fluid glucose variable 
(3) Pleural fluid pH always < 7.4 
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Any: Evaluate TB 


3 sputum specimens! 
AFB smear, culture and 
NAAT, chest film 


‘Sputum or induced sputum preferred to bronchoscopy if possible; bronchoscopy with biopsy preferred if miliary TB. 

?Test for inhibitors of NAAT. If present the results of NAAT are uninterpretable. 

3Clinical suspicion is estimated as low if it is approximately 5% or less and high if it is approximately 30%. 

AFB, acid-fast bacilli; IGRA, interferon gamma releasing assay; NAAT, nucleic acid amplification tests; TB, tuberculosis; TST, tuberculin skin test. 


Figure 10-7. Evaluation for suspected pulmonary tuberculosis. (Recommendations for high resource, low incidence countries) 


(4) WBC 1000-6000 cells/mcL with neutrophilic (6) Adenosine deaminase: ADA > 40 units/L; 
predominance early and lymphocytic predominance sensitivity, 88-99%; specificity, 88-97%. 
later 


(7) Pleural fluid interferon gamma: 89% sensitive, 97% 
(5) Pleural fluid eosinophils > 10% suggests alternative specific 
diagnosis (unless prior thoracentesis). 


b. Sensitivity of tests for diagnosis of tuberculous pleurisy Treatment 
(1) Pleural fluid culture, < 30% 
(2) Pleural biopsy culture, 40-80% 
(3) Pleural biopsy histology (caseating granulomas), 
50-97% 
(4) Histology and pleural tissue culture > 60-95% 


A. Isolation: see above 


B. Principles of therapy 
1. Goals include clinical cure of the patient, halting disease 
transmission and preventing drug resistance to therapy. 


2. Drug-resistant TB is a significant problem. MDR-TB refers 
(5) Sputum culture, 20-50% to resistance to isoniazid and rifampin with an estimated 
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10. 


500,000 cases worldwide. Extensively drug-resistant TB 
(XDR-TB) refers to resistance to isoniazid, rifampin, 
fluoroquinolone and 1 of 3 second-line drugs (amikacin, 
kanamycin, or capreomycin). 


. Precise drug recommendations evolve due to resistance. 


. Susceptibility testing is critical to ensure an appropriate 


regimen is used. 


. Direct observed therapy (DOT) 


a. Premature discontinuation and nonadherence promote 
drug resistance and must be avoided. 

b. DOT refers to treatment protocols where public health 
officials directly observe patients swallow each dose of 
medication (administered 2—3 times/week). 

c. DOT is strongly recommended and the standard of 
practice in the United States. 


. Due to the public health risks of MDR-TB, the responsibility 


for prescribing appropriate therapy and ensuring adherence 
rests on the public health program and clinician. 


. Effective regimens require at least 2 drugs to which the 


organism is susceptible. 


. Effective therapy takes many months. 


. All patients should be seen monthly to assess symptoms, 


side effects, and adherence to therapy. 


TB therapy in HIV-infected patients is complex due to 
innumerable drug interactions with antiretroviral therapy 
and the need for differing regimens depending on the degree 
of immunosuppression. 


C. MDR-TB 


1. 


2; 


Defined when organisms are resistant to isoniazid and 
rifampin 

Accounts for 3.7% of new cases and 20% of previously 
treated cases worldwide. 


a. 60% of cases of MDR-TB worldwide are in India, 
China, and Russia. 

b. In some countries, the rate of MDR-TB among new 
cases is 9-32% and > 50% in those previously treated. 


. Suspect MDR-TB in patients previously treated for TB, in 


patients who are HIV positive, in close contacts of patients with 
MDE-TB, and in patients who have not responded to therapy. 


4. 9% of MDR-TB cases have XDR-TB. 


wn 


. DOT should be used for patients with MDR-TB. 
. Surgery is occasionally used for patients with localized 


disease and persistently positive sputums. Antituberculous 
therapy is continued. 


D. Treatment of active pulmonary TB in patients at low risk for 
MDR-TB 


1. 


2. 


3. 


Obtain baseline liver biochemical tests, CBC, basic 
metabolic panel, and uric acid. HIV testing is 
recommended. Tests for hepatitis B and C should be 
obtained in high-risk groups or patients with abnormal 
baseline liver biochemical tests. Ophthalmology evaluation 
is recommended for patients receiving ethambutol. 


A rapid molecular test for drug resistance is recommended 
in patients at risk for drug resistance (see above). 


Treat for 2 months with isoniazid, rifampin, pyrazinamide, 
and ethambutol and then simplify the regimen to isoniazid 
and rifampin, if the organism is fully susceptible, for an 
additional 4 months. Ethambutol can be discontinued earlier 
if the organism is susceptible to both isoniazid and rifampin. 


4, Empiric therapy (prior to the results of microscopy, NAAT- 
and culture), should also be started in patients with a high 
likelihood of TB and those seriously ill with suspected TB. 
Therapy can then be continued or stopped depending on 
test results (Figure 10-7). 


5. More aggressive therapy is required for patients with 
cavitary TB. 


6. Obtain follow-up liver biochemical tests in symptomatic 
patients and those at high risk for isoniazid hepatotoxicity, 
including patients with risk factors for hepatitis (eg, alcohol 
consumption, pregnancy or postpartum, HIV-infection, 
chronic liver disease, or other hepatotoxic medications) and 
patients receiving pyrazinamide after the first 2 months. 


7. Visual acuity and color discrimination tests are 
recommended at baseline and monthly during ethambutol 
use to detect optic neuritis. 

8. See Chapter 5 for recommendations in HIV-infected persons. 

9. The median duration of fever after the institution of 
antituberculous drugs was 10 days but ranged from 1 to 
109 days. For patients with tuberculous effusion, resorption 
can take 4 months. 


. Pleural fluid drainage does not improve outcome in patients 


with tuberculous effusions (nonempyema). 


| Treatment of latent TB 


1. Expert consultation is recommended if exposure to drug- 
resistant TB is likely. 


2. Isoniazid is the most commonly used treatment option; 
rifampin for 4 months has recently been shown to be 
noninferior. 


3. Isoniazid 


a. Dose is 300 mg/day for 9 months or 900 mg twice a 
week with DOT. 

b. Reduces subsequent development of active TB from 
14.3% to 3.6% in individuals with radiographic 
evidence of healed TB. 

c. Side effects include hepatitis (0.1— 2.3%) and 
neuropathy (2%). Neuropathy can be prevented with 
pyridoxine (25-50 mg/day). Advised for pregnant or 
breastfeeding women, HIV-infected persons and those 
with diabetes mellitus, alcoholism, malnutrition, or 
chronic kidney failure taking isoniazid. 


CASE RESOLUTION 


Y 


Unfortunately, Mr. P’s HIV result was positive; his CD4 count 
was 100 cells/mcL, and FJP was strongly suspected. His 
PPD and AFB smears were negative. Sputum silver stain for 
FIP was negative and the following day he underwent bron- 
choscopy. The silver stain from the BAL confirmed FUF, and 
treatment with trimethoprim-sulfamethoxazole and corti- 
costeroids was continued. 


On day 3 of his hospitalization, he became agitated, 
tachycardic, and complained of visual hallucinations. He was 
treated for delirium tremens with high doses of IV benzodi- 
azepines (see Chapter 11). By day 5, he was improving. He 
was afebrile and his appetite improved. Antiretroviral ther- 
apy was started and the PJP regimen was continued. 


Patients with a history of alcohol abuse must 
be monitored for withdrawal during any 
hospitalization. 


Consider PJP in patients with pneumonia and 
diffuse bilateral infiltrates, even in patients 
without known HIV or risk factors. 


REVIEW OF OTHER IMPORTANT DISEASES 


Hospital-acquired Pneumonia and Ventilator- 
associated Pneumonia 


Textbook Presentation 


Patients with hospital-acquired pneumonia present similarly to 
patients with CAP although they are often sicker due to a combination 
of greater comorbidities and an increased likelihood of colonization 
and infection with virulent pathogens. Those with hospital-acquired 
pneumonia may be recovering from surgery when fever or delirium 
heralds the development of hospital-acquired pneumonia. 


Disease Highlights 


A. Hospital-acquired pneumonia is defined as pneumonia that 
develops 2 48 hours after hospital admission. 


B. Ventilator-associated pneumonia is defined as pneumonia that 
develops = 48 hours after endotracheal intubation. 


C. Pneumonia in such patients is often secondary to multidrug- 
resistant organisms, including MRSA and gram-negative 
bacilli including P aeruginosa. They may also be infected with 
organisms that commonly cause CAP (S pneumoniae and 
H influenzae). 


Evidence-Based Diagnosis 


A. The diagnosis of pneumonia is typically made clinically by the 
presence of a new lung infiltrate and > 2 of the following: fever 
> 38°C, leukocytosis or leukopenia, and purulent secretions. 


B. A lower respiratory tract culture is recommended. Samples 
may include expectorated sputum, endotracheal aspirate, or 
samples from bronchoscopy (BAL or protected brush speci- 
men). Endotracheal aspirate is preferred in ventilated patients 
and sputum culture in nonventilated patients. 


C. Blood cultures are recommended for patients with hospital- 
acquired pneumonia or ventilator-associated pneumonia. 


Treatment 


A. Antimicrobial coverage is designed to cover S aureus, P aerug- 
inosa, and other gram-negative bacteria. 


B. The 2016 IDSA guidelines recommend coverage of S aureus, 
P aeruginosa, and gram-negative bacilli for all patients with 
hospital-acquired pneumonia or ventilator-associated pneu- 
monia. Extended coverage should be given to patients with an 
increased risk for antibiotic resistance or at an increased risk 


of death. 

1. An increased risk of resistance should be assumed in areas 
with a > 10-20% local resistance on antibiogram, in 
patients receiving antibiotics within the preceding 90 days, 
and those hospitalized for > 5 days prior to pneumonia. 

2. An increased risk of mortality should be assumed for 
patients with septic shock, those requiring ventilator 
support, or new-onset renal replacement therapy. 
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3. Extended coverage includes vancomycin or linezolid 
for possible MRSA infection and 2 antipseudomonal 
antibiotics. 

4. Aerosolized antibiotics in addition to IV antibiotics may be 
useful in select patients. 


5. Culture data and susceptibility should guide antimicrobial 
therapy when it becomes available. 


Pertussis 


Textbook Presentation 


The typical adult with pertussis presents with “viral type” upper 
respiratory infection symptoms of nonproductive cough, rhinor- 
thea, sore throat, and sneezing. However, instead of resolving over 
3-7 days, the cough persists and is paroxysmal, often severe and 
occasionally even terminates in posttussive emesis. Whooping, a 
deep inspiration at the end of a cough, is unusual in adults. 


Disease Highlights 


A. The average incubation period is 7-10 days but may be 28 
days or longer. 


B. Half of pertussis cases occur in adolescents and adults. 


C. Spread by aerosol droplets. Develops in about one-third of 
household contacts. 
D. Typically occurs in 3 stages: catarrhal, paroxysmal, and chronic. 
1. Catarrhal stage lasts 1-2 weeks. 
a. Typical symptoms include rhinitis, lacrimation, sore 
throat, coughing, and sneezing. 
b. The cough is usually mild. 
c. Fever is absent or low grade. 


2. Paroxysmal phase begins in the second week with fits of 
5-10 or more forceful coughs (paroxysms) in an otherwise 
well-appearing patient. 


a. A deep inspiration may occur at the end of coughing 
(the “whoop”). 

. Emesis may occur at the end of coughing. 

Can last 2-3 months (the chronic phase). 

. The cough may be severe and prevent sleeping. 


eno 


Unusual complications from coughing in adults include 
hernia, pneumothorax, rib fracture, and weight loss. 


Evidence-Based Diagnosis 


A. Among patients with cough lasting > 6-7 days, the prevalence 
of pertussis is 3-20%; however, the likelihood increases in 
adult patients with acute cough lasting > 3 weeks (12-32%). 

B. The median duration of cough is 42 days (27—66 days). 

C. Clinical symptoms 
1. Absence of paroxysms or posttussive gagging makes 

pertussis unlikely. 

a. Paroxysmal cough: Sensitivity, 100%; specificity, 12%; 
LR+, 1.1; LR-, 0 

b. Posttussive gagging: Sensitivity, 100%; specificity, 
28.7%; LR+, 1.4; LR-, 0 

2. No symptom is terribly specific or diagnostic. 

a. Whooping: sensitivity, 26%; specificity, 85.4%; LR+, 

1.8; LR-, 0.9 


b. Posttussive emesis: sensitivity, 56%; specificity, 68%; 
LR+, 1.7; LR-, 0.65 


198 / CHAPTER 10 


3. Productive cough makes pertussis unlikely (occurs in 3% of 
patients with pertussis). 


Pertussis is unlikely in patients with productive 
coughs. 


4, Other common causes of persistent cough include other 
infections, therapy with an ACE inhibitor, gastroesophageal 
reflux disease, asthma, and allergic cough. 


5. Testing options include culture, PCR, and serology. 


a. Culture is 30-60% sensitive, 100% specific, and takes 
7-10 days. 

b. For patients with symptoms of 2—4 weeks, culture and 
PCR are recommended. 

c. For patients with symptoms > 4 weeks, serology is 
recommended (diagnosis is confirmed with a 4-fold change 
in titer or an IgG anti-PT level > 100-125 EU/mL). 


Treatment 


A. Vaccination 


1. Childhood vaccination diminishes over 5—10 years and is 
rarely effective for more than 12 years. 


2. ACIP recommends a single TDAP vaccination for all adults. 


B. Treatment 
1. Treatment usually started during the paroxysmal phase. 
a. Probably does not affect the course of illness 


b. Decreases spread to others. Without postexposure 
prophylaxis, the secondary attack rate is > 80% among 
susceptible persons. 

c. Infected patients should avoid contact with young 
children and infants and working in healthcare facilities 
for at least 5 days after starting antibiotics. 


2. Azithromycin and clarithromycin are drugs of choice. 


3. Postexposure prophylaxis recommended for people in close 
contacts with pertussis regardless of the immunization status. 
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| have a patient with delirium or dementia. 
How do I determine the cause? 


Payal K. Sanghani, MD 


CHIEF COMPLAINT 


PATIENT W 


Mr. B is a previously healthy 70-year-old man who under- 
went right upper lobectomy for localized squamous cell lung 
cancer 5 days ago. On morning rounds, he comments that 
he is in a military barracks and that he is ready to go home. 


What is the differential diagnosis of delirium 
and dementia? How would you frame the 


differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Delirium and dementia are both syndromes of neurologic dysfunc- 
tion that present as a “change in mental status.” Since the term 
“altered mental status” can be broad, categorizing the change as 
chronic or acute and then further classifying acute changes as fluc- 
tuating or nonfluctuating may be helpful (Figure 11-1). A patient 
whose mental status change is acute may have either fluctuating 
or nonfluctuating symptoms. A patient with acute, fluctuating 
mental status change is probably delirious. A patient with an acute 
but stable mental status change may have delirium but may also 
have a long list of other central nervous system (CNS) insults (head 
trauma, CNS infection, hypoglycemia, cerebrovascular accident 
[CVA] among others). Chronic mental change is caused by an irre- 
versible change to the CNS, such as dementia, chronic psychiatric 
disease, or long-standing CNS injury. 

Delirium and dementia are thus very different syndromes. 
Delirium is acute, usually reversible, and nearly always has an 
underlying, non-neurologic etiology. Dementia is chronic and sel- 
dom reversible. The definition of delirium from the Diagnostic and 
Statistical Manual of Mental Disorders, 5e (DSM-5) is: 

A. A disturbance in attention (ie, reduced ability to direct, focus, 
sustain, and shift attention) and awareness (reduced orienta- 
tion to the environment). 


B. The disturbance develops over a short period of time, rep- 
resents a change from baseline attention and awareness, and 
tends to fluctuate in severity during the course of a day. 


C. An additional disturbance in cognition (eg, memory deficit, 
disorientation, language, visuospatial ability, or perception). 


D. The disturbances in Criteria A and C are not better explained 
by another preexisting, established, or evolving neurocognitive 
disorder and do not occur in the context of a severely reduced 
level of arousal, such as coma. 


E. There is evidence from the history, physical exam, or labo- 
ratory findings that the disturbance is a direct physiologic 


consequence of another medical condition, substance intoxica- 

tion or withdrawal, or exposure to a toxin, or is due to multi- 

ple etiologies. 

The DSM-5 defines dementia as a major neurocognitive disor- 
der and then defines the many underlying diseases. The definition 
of a major cognitive disorder is: 

A. Evidence of significant cognitive decline from a previous level 
of performance in 1 or more cognitive domains (complex 
attention, executive function, learning and memory, language, 
perceptual-motor, or social cognition) based on: 

1. Concern of the individual, a knowledgeable informant, 

or the clinician that there has been a significant decline in 
cognitive function; and 

2. A substantial impairment in cognitive performance, 

preferably documented by standardized neuropsychological 
testing or, in its absence, another quantified clinical 
assessment. 

B. The cognitive deficits interfere with independence in everyday 
activities (ie, at a minimum, requiring assistance with complex 
instrumental activities of daily living [LADLs] such as paying 
bills or managing medications). 


C. The cognitive deficits do not occur exclusively in the context 
of a delirium. 


D. The cognitive deficits are not better explained by 

another mental disorder (eg, major depressive disorder, 

schizophrenia). 

Because almost any illness can cause delirium in a susceptible 
patient, the differential diagnosis of delirium is long and needs to 
consider a broad range of illnesses, comorbidities, and medication 
effects. The differential diagnosis of dementia is more finite. Dis- 
orders have been listed in order of their approximate prevalence as 
etiologic factors. 


A. Delirium 
1. Metabolic 

a. Dehydration 
. Electrolyte abnormalities 
. Hyperglycemia or hypoglycemia 
. Acidosis or alkalosis 
. Liver disease 
Hypoxia or hypercarbia 
. Uncontrolled thyroid disease 


xa moO An g 


. Uremia 

i. Thiamine deficiency (Wernicke encephalopathy) 
2. Infectious disease 

a. CNS infection 

b. Systemic infection of any kind 
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Figure 11-1. Schematic of mental status change. 


3. Cerebrovascular event 
a. Ischemic stroke 
b. Hemorrhagic stroke 
c. Vasculitis 
4. CNS mass 
a. Tumor 
b. Subdural hematoma 
5. Cardiovascular 
a. Myocardial infarction 
b. Heart failure 
c. Arrhythmia 
6. Drugs 
. Alcohol withdrawal 
. Diuretics 
. Anticholinergics 
. Corticosteroids 
Digoxin 
Opioids 
. Antidepressants 
h. Anxiolytics 
7. Miscellaneous 
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a. Fecal impaction 
b. Urinary retention 
c. Sensory deprivation 
d. Severe illness 
B. Dementia 
1. Alzheimer dementia 
2. Dementia with Lewy bodies 
3. Vascular dementia 
4. Frontotemporal dementia 


5. Alcohol-related 


6. Uncommon dementias 
a. Subdural hematoma 
b. Hypothyroidism 
c. Vitamin B, deficiency 
d. Infectious 
(1) Syphilis 
(2) Prion disease 


e. Normal-pressure hydrocephalus 


Almost any illness can cause delirium in a sus- 
ceptible patient. 
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Mr. Bs only medical problem is chronic obstructive pulmo- 
nary disease. His surgery was complicated by transient 
hypotension and excessive blood loss. He was extubated 
on postoperative day 3. On postoperative day 4, his wife 
noted some confusion. The medical team did not detect any 
abnormalities when they evaluated him. 


Today, postoperative day 5, he is more confused. He is 
oriented only to person. He is unable to answer any mini- 
mally complicated questions. 


At this point, what is the leading hypothesis, 
Vie what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Based on his history, Mr. B’s acute mental status change appears to 
fulfill the definition of delirium. He has waxing and waning symp- 
toms, disorientation and inattentiveness. All of these are pivotal 


points in this case. His postoperative state, recent exposure to seda- 
tives and pain medications (anesthesia), and fluid shifts are all poten- 
tial causes of delirium. Although Mr. B does not have a history of 
alcohol abuse, alcohol withdrawal is always a possible diagnosis for 
acute mental status change in the hospital and is a “must not miss” 
diagnosis. Stroke and seizure, although commonly considered in the 
differential diagnosis of mental status change, are exceedingly rare 
causes of delirium. Table 11-1 lists the differential diagnosis. 


VY 


On physical exam, Mr. B is lying in bed. He is irritable and 
agitated. He becomes frustrated during questioning. His 
vital signs are temperature, 3’7.0°C; BF 146/90 mm Hg; 
pulse, 80 bpm; RR, 18 breaths per minute. General physical 
exam reveals a healing surgical scar; lung, heart, and abdom- 
inal exams are normal. On neurologic exam, his Confusion 
Assessment Method score is 3 out of 4 (see below). The 
remainder of the neurologic exam is normal. 


Initial laboratory data, including basic metabolic panel, 
liver biochemical tests, and urinalysis, are normal. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Delirium 


Textbook Presentation 


Delirium commonly manifests as inattention and confusion. It is 
usually seen in older patients with severe illness. Clouding of con- 
sciousness has classically been used to describe a patient’s symptoms. 


Table 11-1. Diagnostic hypotheses for Mr. B. 


Demographics, 

Diagnostic Risk Factors, 

Hypotheses Symptoms and Signs Important Tests 
Leading Hypothesis 
Delirium caused Subacute onset and Confusion Assessment 
by postsurgical fluctuating course Method 
state, fluid and Basic metabolic panel 
electrolyte Pulse oximetry/ABG 
abnormalities, Urinalysis 
hypoxia or ECG/chest radiograph 
hypercarbia, Review of medications 
medications, or 
cardiac ischemia 

—Must Not Miss 

Delirium caused History of alcohol use Clinical diagnosis 
by alcohol Predictable syndrome 
withdrawal with systemic and 


neurologic symptoms 


Delirium caused Focal neurologicexam Rarely needed (see text) 
by stroke, seizure, Seizure activity CNS imaging 
or meningitis Fever ormeningismus EEG 


Lumbar puncture 


ABG, arterial blood gas; CNS, central nervous system; ECG, electrocardiogram; EEG, 
electroencephalogram. 
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Disease Highlights 
A. Almost any illness can lead to delirium in a susceptible patient. 
B. Delirium often complicates medical or surgical hospitalizations. 


C. The most important clues to delirium are the acuity of onset 
and the fluctuation of course. 


D. Delirium most commonly occurs in older persons and in 
patients with underlying neurologic disease. 


There is always a cause of delirium. Clinicians 
must recognize delirium and identify the cause. 


E. Several conditions are more likely to cause delirium than others. 
1. Severe illness 
2. Drug toxicity 


3. Fluid and electrolyte disturbances (hyponatremia and 
azotemia) 


4, Infections 
5. Hypothermia or hyperthermia 


E Delirium is very common in sick, hospitalized patients over 


the age of 65. 
1. 10% of emergency department patients 
2. 12-25% of medical patients 


3. 20-50% of surgical patients (highest in patients after hip 
replacement) 


Most acutely ill, older patients who have an 
acute deterioration in mental status are suffer- 
ing from delirium. 


G. The prognosis of delirium is poor. 


1. Although reliable data is difficult to obtain, delirium is a 
predictor of poor outcomes. 


2. Meta-analysis shows that, after controlling for age, sex, 
comorbid illness or illness severity, and baseline dementia, 
patients who experienced delirium had a higher risk of death, 
institutionalization, and dementia during follow-up. 


a. The mortality rate, over about 2 years, for patients in 
whom delirium developed was 38%. 


b. The rate of institutionalization, over about a year, was 


33.4%. 


c. The rate of developing dementia over the next 4 years 
was 62.5%. 
3. In this same study, patients with dementia and delirium 


had the highest risk of death. 


H. Delirium is often persistent. Many studies show that most 
patients in whom delirium develops have at least some persis- 
tent symptoms at discharge. These symptoms may be present 
for months. 


Only a small percentage of patients with delir- 
ium have complete resolution of symptoms 
with treatment of the underlying disease and 
return home. 


I. Delirium can occasionally “unmask” underlying dementia. 
This occurs when a patient with a mild, undiagnosed demen- 
tia becomes delirious in the hospital and is then evaluated 
more fully for cognitive impairment. 
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Evidence-Based Diagnosis 


A. Pretest probability 


1. 


2. 


Predictors of delirium have been identified. These help 
provide pretest probabilities. 


One study developed a model to determine a patient's risk of 
delirium developing while in the hospital. Predictors included: 
a. Vision impairment 

b. Severe illness 

c. Cognitive impairment 

d. High blood urea nitrogen/creatinine ratio 


. Ina patient population with a mean age of 78, the number 


of risk factors present correlated with the risk of developing 
delirium. 


a. No risk factors: 3% chance of delirium developing. 
b. 1 or 2 risk factors: 14% chance of delirium developing. 
c. 3 or 4 risk factors: 26% chance of delirium developing. 


. Several predictors from another study, with ORs for 


association with delirium, are listed below: 
. Abnormal sodium level (OR 6.2) 

. Severe illness (OR 5.9) 

. Chronic cognitive impairment (OR 5.3) 
. Hypothermia or hyperthermia (OR 5.0) 
. Moderate illness (OR 4.0) 

Psychoactive drug use (OR 3.9) 

. Azotemia (OR 2.9) 
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Consider a patient’s risk of delirium upon 
hospital admission; an accurate identification 
of risk can prompt intervention to lessen the 
likelihood of delirium and allow more rapid 
intervention if delirium does occur. 


B. Diagnosis 


1. 


2. 
3. 


4. 


5. 


In general, a routine exam is specific but insensitive for the 
diagnosis of delirium. 


Multiple tools have been developed to diagnose delirium. 


The Confusion Assessment Method (CAM) is the best- 
validated and most widely used tool for diagnosing 
delirium. 


The CAM is considered positive when a patient fulfills 
both criteria a and b as well as either c or d: 


a. The mental status change is of acute onset and 
fluctuating course. 

b. There is inattention. The patient has difficulty focusing 
his attention (being easily distracted or having trouble 
following a conversation). 

c. There is disorganized thinking. The patient’s thinking 
is disorganized or incoherent (such as rambling or 
irrelevant conversation, unclear or illogical flow of ideas, 
or unpredictable switching from subject to subject). 

d. There is an altered level of consciousness. This can be 
anything other than alert (vigilant, lethargic, stuporous). 

The test characteristics for the CAM are good and surpass 

those of an unaided physician assessment. 

a. CAM: sensitivity, 86%; specificity, 93%; LR+, 12.3; 
LR-, 0.15. 

b. Physician evaluation (in the emergency department): 
sensitivity, 17-35%; specificity, 98-100; LR+, 8.5—c0; 
LR=, 0.65-0.85. 


6. The CAM;SS is a validated tool, based on CAM, to assess 


the severity of the diagnosed delirium. 
a. There are 4- and 10-item versions of the CAM-S; the 
higher the score, the more severe the delirium. 


b. Increasing scores predict longer hospital length of stay, 
worse functional decline, and higher 90-day mortality. 


C. Etiology 


1. Because delirium is a symptom and not a disease, once a 


diagnosis of delirium is made, it is necessary to identify the 
cause. 


2. The initial evaluation of the patient involves a review of the 


most common causes of delirium. 
a. Repeat a physical exam, focusing on sources of infection. 


b. Review medications in detail, including reconciling 
home and hospital medications. 


Medication toxicity, even at therapeutic doses, 
is a common cause of delirium, particularly 
common in older patients. Review all medica- 
tions, especially psychoactive ones. 


c. Always order basic laboratory tests, such as a complete 
blood count (CBC), basic metabolic panel, liver 
biochemical tests, and urinalysis. 

d. Consider other tests (based on the clinical situation) 
such as ECG, chest radiograph, pulse oximetry (with 
arterial blood gas [ABG] if the patient is at risk for CO, 


retention), and blood and urine cultures. 


3. Uncommon causes 


a. Ifthe initial workup is negative, is it usually reasonable 
to assume that the delirium is related to the acute 
illness? Evaluation for diseases that directly affect the 
CNS (eg, stroke, seizure, and meningitis or encephalitis) 
is seldom necessary. 


(1) Stroke 


(a) Very rare cause of delirium 
(b) A robust study reported that only about 7% of 
cases of delirium are caused by stroke. 
(c) 97% of these patients had focal abnormalities 
on a careful neurologic exam. 
(2) Seizure 


(a) Nonconvulsive seizures, such as temporal 
lobe epilepsy, are usually recognized by their 
intermittent nature. 

(b) Nonconvulsive status epilepticus is very rare 
but is a potential cause of mental status change 
that could be confused with delirium. Patients 
with nonconvulsive status epilepticus almost 
always have risk factors for seizures or abnormal 
eye movements (eye jerking, hippus, repeated 
blinking, persistent eye deviation). 

(3) Meningitis: Fever and mental status change may be 
the only presenting symptoms. 


b. When evaluating a delirious patient, consider 
neuroimaging, EEG, and lumbar puncture only in 
certain conditions. 

(1) Neuroimaging is only necessary if delirium is 
associated with a focal neurologic exam or if there is 
a very high suspicion of a cerebrovascular event. 


(2) EEG is only necessary if there is no other 
explanation for delirium and the patient has risk 
factors for or signs of seizures. 


(3) Lumbar puncture is only necessary if there is 
fever with no other source or suspicion for a CNS 
infection. 


Treatment 


A. Prevention 


1. Because of its poor prognosis, delirium should be prevented 
when possible. 

2. Multidisciplinary interventions have been shown to prevent 
delirium. One study demonstrated a decrease in the rate of 
delirium from 15% to 9.9% (number needed to treat = 20). 

3. The National Institute for Health and Clinical Excellence 
published a guideline for the prevention of delirium. 
Among the 13 recommendations were: 

a. Addressing cognitive impairment (such as providing 
stimuli to reorient patients) 

b. Paying attention to hydration status, constipation, and 
hypoxia 

c. Focusing on preventing, identifying, and treating 
infection 

d. Encouraging early mobility 

e. Addressing sensory impairments (use of glasses and 
hearing aids, cerumen disimpaction) 

f. Promoting good sleep patterns/sleep hygiene 


B. Treatment 


Once delirium occurs, the causes must be addressed and 
supportive measures must be instituted. 
1. Administer fluids to treat and prevent dehydration. 
2. Avoid sleep deprivation. 
3. Provide a quiet environment. 
4. Keep nighttime awakenings to a minimum. 
5. Protect from falls or self-inflicted injury. 
a. “Sitters” are preferable to restraints as the latter can 
increase the risk of physical injury. 
b. Sitters can also provide constant reorientation and 
reassurance, 
c. Occasionally, medications such as low doses of 
neuroleptics can be used for sedation. Long-term use 
should be avoided whenever possible. 


MAKING A DIAGNOSIS 


v 


Review of Mr. Bs medication list revealed that lorazepam 
(0.5 mg) was being given every hours instead of as 
needed. Laboratory data was normal with the exception of 
an ABG: 7.56/4G6/80. 
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Have you crossed a diagnostic threshold 
' for the leading hypothesis, delirium? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


By CAM criteria, Mr. B is delirious. He has recently undergone a 
major surgery and he is taking medications known to cause delir- 
ium. Despite his intraoperative blood loss and hypotension, there 
are no signs of a stroke, cardiac ischemia, heart failure, or anemia. 


Alternative Diagnosis: Alcohol Withdrawal 


Textbook Presentation 


A typical presentation of alcohol withdrawal in the inpatient set- 
ting is agitation, hypertension, and tachycardia occurring during 
the first 2 days after hospital admission. Seizures may soon follow 
with delusions and delirium occurring during the first 3-5 days. 


Disease Highlights 
A. Symptoms of alcohol withdrawal are stereotypical, occurring 
on a predictable timeline as outlined in Figure 11-2. 
B. The predominant symptoms of minor withdrawal are irritability, 
hypertension, and tachycardia. 
C. Alcoholic hallucinosis 
1. Syndrome of hallucinations (usually visual) 
2. Patients with alcoholic hallucinosis usually have a clear 
sensorium (ie, they would perform well on CAM). 
This fact usually makes alcoholic hallucinosis easily 
distinguishable from delirium. 
D. Major withdrawal is synonymous with delirium tremens. 
1. Occurs in patients with history of severe alcohol abuse. 
2. Confusion, disorientation, and autonomic hyperactivity are 


hallmarks. 


3. Delirium tremens can be fatal if not appropriately treated. 


E. Wernicke encephalopathy 

1. Wernicke encephalopathy is not an alcohol withdrawal 
syndrome but is caused by thiamine deficiency. 

2. Alcohol abuse is the most common cause of thiamine 
deficiency. 

3. Wernicke encephalopathy may occur when a patient, who 
is thiamine deficient, receives intravenous glucose. 

4. Symptoms include the triad of confusion, disorders of 
ocular movement, and ataxia. The confusion commonly 
manifests as disorientation and indifference. 

5. Korsakoff syndrome is the chronic form of Wernicke 
encephalopathy. Korsakoff syndrome presents with 
memory problems and resulting confabulation. 


0 hours 12 hours 24 hours 


36 hours 48 hours 


me Seizures — 
fe Minor withdrawal — | 
|æ Alcohol hallucinosis ———————_»>»> 
me Major withdrawal ——_—W—_> 


Figure 11-2. Symptoms of alcohol withdrawal by hour interval. 
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Evidence-Based Diagnosis 


A. Delirium tremens and Wernicke encephalopathy are the 
alcohol-related syndromes most likely to be confused with 
nonalcohol-related delirium. Various features clearly differen- 
tiate these syndromes. 

B. Wernicke encephalopathy 


1. This is generally noted in patients with long-term alcohol 
abuse. (Cases of Wernicke encephalopathy have also 
occurred in association with hyperemesis gravidarum 
and following bariatric surgery). 


2. It is important to recognize that Wernicke encephalopathy 
usually presents with only 1 or 2 of the features of the 
classic triad. 


3. Fluctuation that characterizes nonalcohol-related delirium 
is absent. 

4, The diagnosis of Wernicke encephalopathy can be made if 
2 of the following 4 signs are present: 
a. Dietary deficiencies (as evidenced by underweight, 

thiamine deficiency, or abnormal dietary history) 
b. Disorders of ocular movement (such as ophthalmoplegia, 
nystagmus or gaze palsy) 

c. Cerebellar signs 
d. Altered mental state or memory impairment 

5. Wernicke encephalopathy is a difficult diagnosis to make in 
the setting of hepatic encephalopathy. 

6. There are specific MRI findings that are seen in Wernicke 
encephalopathy. 

C. Delirium tremens 

1. Always preceded by minor withdrawal. 

2. Minor withdrawal can be overlooked in the hospital if a 
patient is critically ill, sedated, or anesthetized. 

3. History of heavy alcohol use required. 

4, Adrenergic overactivity (hypertension, tachycardia, fever) 
is always present unless masked by medications. 


Every patient should have an alcohol history 
taken on admission. Ifa clinical syndrome 
suggestive of alcohol withdrawal occurs in a 
patient who denied alcohol use, information 
about alcohol use should be sought from other 
sources. 


Treatment 


A. Both Wernicke encephalopathy and delirium tremens are 
preventable. 
B. Wernicke encephalopathy 


1. Any patient in whom thiamine deficiency is suspected 
should receive 100 mg of IV thiamine prior to receiving 
glucose-containing fluids. 


2. Patients in whom Wernicke encephalopathy is suspected 
should receive thiamine until symptoms resolve. 
C. Alcohol withdrawal and delirium tremens 
1. Supportive care 
2. Benzodiazepines 


a. Benzodiazepines decrease the symptoms of withdrawal 
and can prevent delirium tremens, seizures, and death. 

b. Some patients can be treated for alcohol withdrawal 
with benzodiazepines as outpatients. 


c. Indications for inpatient therapy 
(1) Moderate to severe withdrawal 
(2) Prior history of seizures or delirium tremens 
(3) Patient unable to cooperate with outpatient therapy 
(4) Comorbid psychiatric or medical conditions 
(5) Unsuccessful outpatient detoxification 
d. Inpatient management 
(1) The optimal dose of benzodiazepines cannot be 


determined in advance and must be titrated to the 
particular needs of the patient. 


(2) Benzodiazepines may either be given on a fixed- 
scheduled or be given to treat symptoms. Both 
strategies require careful patient monitoring and 
medication adjustment. 


(3) The Addiction Research Foundation Clinical 
Institute Withdrawal Assessment for Alcohol 
(CIWA-Ar) developed a tool to predict the level of 
alcohol withdrawal. 


(a) The tool scores the severity of symptoms in 
various categories such as tremor, anxiety, and 
sensory disturbances. 

(b) A higher score (> 8-12) generally calls for active 
pharmacologic management, whether using a 
fixed-dose or symptom-triggered protocol. 

(c) Printable versions of the tool are available online. 

(4) Fixed-schedule therapy 


(a) Delivers regular fixed doses of benzodiazepines. 

(b) Careful monitoring is still required to avoid 
undertreatment or oversedation. 

(c) Fixed-schedule therapy may provide a slight 
margin of safety if careful monitoring cannot be 
performed adequately. 

(5) Symptom-triggered therapy 


(a) Avoids unnecessary medications in the group of 
patients who will not need them. 

(b) Careful monitoring is required to avoid 
withdrawal and delirium tremens. 


Careful monitoring and prompt patient-specific 
adjustment of benzodiazepine dose is the key to 
successful management of the alcoholic patient. 


3. Beta-blockers 


a. Can decrease sympathetic overactivity in patients during 
withdrawal. 

b. Are useful adjuncts but, because they can mask 
sympathetic signs that alert the clinician to increasingly 
severe withdrawal, they increase the risk of inadequate 
use of benzodiazepines. 


CASE RESOLUTION 


v 


On the afternoon of the fifth postoperative day, Mr. B 
pulled out his IV and attempted to climb out of bed while 
his chest tube was still attached. Around the clock obser- 
vation was ordered. 


Further history revealed no history of alcohol use. 
Mr. B was placed on oxygen with near normalization of his 
blood gas. Lorazepam was discontinued. By postoperative 


day & (3 days after the onset of his delirium) Mr. Bs mental 
status had returned nearly to baseline. He was still occa- 
sionally disoriented to time. 


He was discharged on postoperative day 14. His wife 
noted him to still be occasionally “spacey” at the time of 
discharge. The patient was completely back to normal at a 
postoperative visit 14 days later. 
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The patient’s delirium was severe for 3—4 days and persisted for at 
least 1 week. The delirium was assumed to be a symptom of the 
postsurgical state and a medication complication. No specific ther- 
apy was given. The patient’s safety was ensured with a “sitter” and 
the reversible factors were addressed. 


CHIEF COMPLAINT 


PATIENT ZA 


Mr. R is a 70-year-old man who comes to see you in clinic 
accompanied by his wife because she is concerned that his 
memory is getting worse. She states that for the last few 
months he has been getting lost driving 20 miles from his 
home to his local VA hospital, where he volunteers. He has 
done this job twice a week for 25 years. 


At this point, what is the leading hypothesis, 
Ww what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. R has had a decline in cognitive status. He has lost the 
ability to do a higher-level task. Given the patient’s advanced age, 
dementia—most commonly Alzheimer disease (AD)—has to be 
included in the differential diagnosis of his cognitive decline. The 
subacute onset of this patient’s symptoms makes AD the leading 
hypothesis. Another common cause of dementia in older persons 
is vascular dementia (VaD). It will be important to determine 
whether this patient has risk factors for cerebrovascular disease. In 
an older person, clinicians should also consider the normal cog- 
nitive decline that comes with aging. However, this never causes 
functional compromise. An alternative diagnosis is mild cognitive 
impairment (MCI), a syndrome of memory loss more severe than 
normal, age-related cognitive decline. MCI also does not cause 
functional impairment. Delirium and depression should always be 
considered in an older patient with cognitive decline because they 
are highly treatable. Table 11-2 lists the differential diagnosis. 


A patient who is unable to successfully live 
independently because of cognitive issues 
always has an abnormality. 


7 


Mr. Rs past medical history is notable for chronic leg pain 
resulting from an injury during the war in Vietnam. He also has 
gout. Mr. R is a retired accountant. He completed 4 years of 
college. His physical exam reveals an alert, pleasant man. 


His medications are 


1. Paroxetine, 20 mg daily 
2. Methadone, 20 mg 3 times daily 


eloxicam, 7.5 mg daily 


cetaminophen with codeine (500/60), 2 tablets 
times daily 


TA 
5 

. Allopurinol, 300 mg daily 
O 


Ol 


n examination, his vital signs are normal. He answers 
about half the history questions himself but turns to his 
wife for assistance with details about doctors he has seen 
and the medications he takes. He and his wife deny any 
symptoms of depression, although they note this has been 
a problem in the past. He has taken paroxetine for years. 


His physical exam is normal except for evidence of bilat- 
eral knee osteoarthritis. Except for his mental status, his 
initial neurologic exam, including motor, sensory, and reflex 
examination, is normal. 


Is the clinical information sufficient to make a 
į diagnosis? If not, what other information do 


you need? 


Table 11-2. Diagnostic hypotheses for Mr. R. 


Demographics, 
Diagnostic Risk Factors, 
Hypotheses Symptoms and Signs Important Tests 
Leading Hypothesis 
Dementia, most Memory loss with MMSE 


commonly 
Alzheimer type 


impairments in 
instrumental activities 
of daily living 


Evidence of vascular 
disease 
Positive ischemia score 


Risk factors for vascular 
disease 


Vascular 
dementia 


Delirium Altered level of Confusion Assessment 
consciousness with Method 
variation during the day 
Depression May present as patient- Fulfillment of DSM-5 
reported memory loss criteria 
PHQ-9 
Geriatric Depression 
Scale 


DSM-5, Diagnostic Statistical Manual of Mental Disorders, 5e; MMSE, Mini-Mental Status 
Exam; PHQ, Patient Health Questionnaire. 
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Leading Hypothesis: AD 


Textbook Presentation 


Typically, a family member brings in an older patient because of 
confusion, memory loss, or personality change. The patient may 
deny that a problem exists. Detection of dementia during casual 
conversation may be difficult early in its course; more formal 
assessment is frequently necessary. 


Disease Highlights 


A. AD most commonly occurs after the age of 65, although earlier 


B. 


E. 


F 


presentations are possible. 


Memory loss, behavioral or personality change, functional 
impairments, and social withdrawal are common early symptoms 


of AD. 


. Language disturbances 


1. In addition to those listed above, language disturbances are 
often present early in the course of the disease and often 
become severe with time. 


2. Language disturbances may include fluent aphasia, paraphasia, 
and word substitutions. 


. Later in the course of the disease, global cognitive impairment 


develops, and patients become unable to independently 
accomplish the most basic activities of daily living (ADLs). 


Although present, memory loss may not be 
the presenting symptom in patients with AD; 
rather, behavioral or personality changes, 
functional impairments, social withdrawal, 
or language disturbances may be the initial 
symptoms. 


AD accounts for about 67% of cases of dementia. 


Strictly speaking, the diagnosis of AD can only be made 
pathologically. That said, the diagnosis of AD is always made 
clinically. 


. All definitions of AD include the deterioration in a persons 


ability to function independently. A patient’s level of function- 
ing can be evaluated by assessing her ability to do the IADLs. 


1. IADLs include 
a. Cooking 
. House cleaning 
Laundry 


b 
ĉ: 
d. Management of medications 
e. Management of the telephone 
f. Management of personal accounts 
g. Shopping 
h. Use of transportation 
2. Late in the disease, a patient’s ability to perform the ADLs 
often becomes compromised. These ADLs are 
a. Bathing 
b. Eating 
c. Walking 
d. Toileting and continence 
e. Dressing 
f. Grooming 


H. The prognosis of AD is poor. 


1. Estimates of median survival have traditionally ranged from 
5 years to 9 years with more recent data suggesting median 
survival close to 3 years with a range of 2.7 to 4 years. 


2. Patients with advanced dementia do especially poorly. In 
1 cohort of patients with advanced dementia who were 
monitored for 18 months, 54.8% died, 41.1% developed 
pneumonia, and 85.8% developed an eating problem. 

3. Patients with AD also have a much worse prognosis after 


an acute illness. In the same cohort, the 6-month mortality 
rate for patients who had pneumonia was 46.7%. 


Evidence-Based Diagnosis 


A. Diagnosing AD can be challenging because patients often have 


subtle symptoms early in the disease course. 


1. AD presents with self-reported memory loss in only a 
minority of patients. 


a. Memory loss reported by a spouse, relative, or close 
friend is more predictive of dementia than self-reported 
memory loss. 

b. Memory loss reported by a patient is still predictive 
dementia but may also be a sign of depression. 

2. Behavioral changes and mood changes are commonly 
recognized by family members. 


3. Clinicians may recognize behavioral changes such as 
increased anxiety, increased somatic complaints, or 
delusional thinking regarding illness as early symptoms of 
the disease. 


Be aware that AD should be on the differential 
diagnosis of subtle behavioral changes in older 
patients. 


. The most efficient way to diagnose AD is to follow these 


3 steps: 
1. Consider the probability that a patient has dementia. 
2. Diagnose dementia. 


3. Diagnose AD by ruling out other causes of dementia and 
ensuring that the patient’s symptoms are consistent with AD. 


. Diagnosing dementia 


1. The prevalence of dementia in the older population is very 
high. The prevalence at different ages is given in Table 11-3. 


2. Screening tests 


a. Multiple tests are used to screen patients for dementia. 
Three commonly used tests are the Mini-Mental Status 
Exam (MMSE), the Mini-Cog, and The Montreal 
Cognitive Assessment (MoCA). The Informant 
Questionnaire on Cognitive Decline in the Elderly 
(IQCODE) is a tool that uses information from a 
caregiver, family member, or friend. 


(1) MMSE 


(a) Most widely used test, scored out of 30 
(b) Tests 5 domains and takes about 10 minutes to 
administer. 


Table 11-3. Prevalence of dementia by age. 


Prevalence 
Age Outpatient Inpatient 
65-75 2.1% 6.4% 
S75 E 11.7% 13% 
gs a — 31.2% 


(2) Mini-Cog 
(a) 3-item recall and clock drawing (which serves as 
the interference task) 
(b) It is scored out of 5 (1 point for each item and 
2 points for a normal clock) and takes about 
3 minutes to administer. 


(3) MoCA 


(a) Initially developed and validated as a screening 
test for MCI. 

(b) Tests 7 domains takes 10 minutes to administer 
and is scored out of 30. 

(4) IQCODE 

(a) Short form is a 16-item questionnaire. 

(b) Takes about 10 minutes to complete, may be 
done by the informant during a patient visit, is 
scored by calculating an average score. 

b. Test characteristics for these tests, taken from various 
Cochrane reviews, appear in Table 11-4. 
3. Neuropsychiatric testing 


a. Considered the clinical gold standard for diagnosing 
dementia 

b. Neuropsychiatric testing can be very helpful when the 
diagnosis of dementia is especially difficult. 

c. Situations in which neuropsychiatric testing is commonly 
used are 
(1) When there is disagreement between the clinical 

suspicion and in-office tests. 


(2) To specifically gauge deficits in order to recommend 
ways of compensating. 


(3) When present or suspected psychiatric disease 
(usually depression) complicates the diagnosis. 


(4) When a more definitive diagnosis would be helpful 


for the patient or family members. 


Neuropsychiatric testing is especially useful 
when in office testing is negative despite a high 
clinical suspicion of dementia. 


D. The diagnosis of AD is clinical, based on the diagnosis of 
dementia and the presence of features consistent with AD. 

1. Various office-based tests are useful in making this 
diagnosis. The National Institute of Neurological and 
Communicative Disorders and Stroke and the Alzheimer’s 
Disease and Related Disorders Association (NINCDS- 
ADRDA) criteria for probable AD are currently the most 
commonly used by specialists. 


Table 11-4. Test characteristics for the MMSE, some of its 
components, and other tests in the diagnosis of dementia. 


Test Sensitivity Specificity LR+ LR- 
MMSE (< 24) 85% 90% 8.5 .017 
Mini-Cog (< 3) 76% 73% 2.8 0.33 
MOCA (< 26) 94% 60% 2.35 0.10 


IQCODE 80% 84% 5.2 0.23 


MMSE, Mini-Mental Status Exam; MOCA, The Montreal Cognitive Assessment; IQCODE, 
The Informant Questionnaire on Cognitive Decline in the Elderly. 
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2. Criteria for the clinical diagnosis of probable AD include 
all of the following: 


a. Dementia 
b. Deficits in 2 or more areas of cognition 
(1) Orientation 
(2) Registration 
(3) Visuospatial and executive functioning 
(4) Language 
(5) Attention and working memory 
(6) Memory 


c. Progressive worsening of memory and other cognitive 
functions 


d. No disturbance of consciousness 


© 


. Onset between ages 40 and 90, most often after age 65 
f. Absence of other disorders that could account for the 
symptoms 
3. The test characteristics for these criteria are: 
a. Sensitivity, 83%; specificity, 84% 
b. LR+, 5.19; LR-, 0.2 
4, The NINCDS-ADRDA also gives factors that support the 
diagnosis. These are very helpful clinically, although none 
are necessary to make the diagnosis. Some of these are 
included below: 
a. Progressive deterioration of specific cognitive functions 
(1) Aphasia 
(2) Apraxia 
(3) Agnosia 
b. Impaired ADLs and altered patterns of behavior 
c. Family history of dementia 


d. Normal lumbar puncture, normal or nonspecific EEG 
findings, and cerebral atrophy on neuroimaging 


5. Because these criteria are not perfect in the diagnosis of 
AD, patients in whom dementia or AD is suspected but 
who do not meet the criteria should be monitored closely 
or referred for more detailed neuropsychiatric testing. 

E. Reversible dementias 

1. An important issue when diagnosing AD is how much 
more of a workup should be done? The concern is that 
when making a clinical diagnosis, potentially reversible 
dementias might be missed. These reversible dementias 
include: 

a. CNS infections 
b. Hypothyroidism 
c. Vitamin B,, deficiency 
d. CNS masses 
(1) Neoplasms 
(2) Subdural hematomas 
e. Normal-pressure hydrocephalus 
f. Medications 
2. Current practice is to order the following tests: 
CBC 
. Thyroid-stimulating hormone (TSH) 
Basic metabolic panel and liver biochemical tests 
. Vitamin B, level 
Tests to exclude neurosyphilis 


mo aor ep 


Consider neuroimaging (MRI or CT) 
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(1) Imaging is not required in most patients with 
dementia. 

(2) In practice, most patients will undergo imaging 
both to assess for diagnoses other than AD and to 


detect brain atrophy that may support the diagnosis 
of AD. 


Treatment 


A. Counseling 


1. When the diagnosis of AD is made, patients and families 
should be educated on course, complications, and prognosis 
of the disease. 


2. Decisions need to be made regarding health care proxies, 
financial and estate planning, and end-of-life care. 


3. It is crucial to make these decisions while the patient is still 
a competent decision maker. Referral to support services, 
such as the Alzheimer’s Association, may be helpful. 


4, Functional Assessment Staging (FAST) is a validated tool 
helpful for identifying, tracking, and monitoring functional 
decline. It is especially helpful to guide conversations about 
initiating hospice care. 

B. Safety 

1. As dementia progresses, patient safety often becomes an 
issue. 

2. Driving, wandering, and cooking are often early concerns. 
a. Driving is usually the most difficult to address because 

patients lack insight into the dangers they pose and 
resist the loss of independence that not driving brings. 


b. Physicians should raise this issue, since it is often 
difficult for caregivers to bring up. 


c. Patients with even mild dementia should either be 
told to not drive or be required to undergo frequent 
performance evaluations. 


d. Home safety checklists are available online that can help 
family members protect patients with dementia. 
C. Behavioral 
1. Caregivers should be told to expect behavioral and 
personality changes and be instructed on how to respond. 
2. Maintenance of routines is important. 
3. Situations likely to be stressful to patients, such as those 
in which a patient’s deficits interfere with his functioning, 
should be avoided. 
D. Pharmacotherapy 
1. Cholinesterase inhibitors 
a. 4 cholinesterase inhibitors are approved for treatment 
(1) Donepezil 
(2) Tacrine 
(3) Rivastigmine 
(4) Galantamine 
b. These medications have been shown to have modest effects 
on objective measures of dementia and functional status. 


2. Memantine is an NMDA receptor antagonist also approved 
for the treatment of AD. It has similar efficacy to the drugs 
above and may be used in combination with cholinesterase 
inhibitors. 


3. Associated neuropsychiatric symptoms 


a. May include agitation (60-70%) or either delusions or 
hallucinations (30-60%) 


b. Atypical neuroleptics, such as olanzapine and 
risperidone, are frequently used but the evidence base 
for their efficacy is poor and they are associated with 
higher mortality. Neither of these drugs is approved for 
this indication. 

4. Depression 
a. Very common in patients with AD 
b. Present in up to 50% of patients 


c. All patients with AD should be screened for depression 

and treated if it is found. 
5. Caregiver support 

a. Taking care of a friend or relative with AD is challenging. 

b. Caregivers should be counseled on the importance of 
taking time off and the availability of respite care. 

c. They should be counseled that behavioral difficulties 
are a result of the disease and not the patient’s anger or 
heartlessness. 

d. Caregiver support groups can be extremely helpful. 


MAKING A DIAGNOSIS 


Mr. R’s exam thus far reveals some difficulty with recalling recent 
events. Given his age, his baseline risk of dementia is at least 10%. 
The first step in his workup would be to perform a screening tests 
for dementia. If this is positive, consider whether he fulfills the 
NINCDS-ADRDA criteria for probable AD. 


a 


Further history revealed that the patient's wife had taken 
over bookkeeping because a few bills had gone unpaid during 
the last 3 months. 


The patient was given the Mini-Cog and scored 2 out of 5. 
Consideration of the NINCDS-ADRDA criteria showed him 
to have dementia with deficits in 2 or more areas of cog- 
nition (orientation, visuospatial and executive functioning, 
attention and working memory, and memory). At the time 
of the visit, it was not clear whether his cognitive func- 
tioning was worsening, and there were no disturbances in 
consciousness. 


The plan was made for initial laboratory work to be done 
and for a 3-month follow-up visit. Given that he was taking 
multiple psychoactive medications, his regimen was scaled 
back to the minimum doses necessary to control his pain. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, AD? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: Multi-infarct Dementia 
(Vascular Dementia, VaD) 


Textbook Presentation 


The onset of VaD may be abrupt or gradual. The patient usually 
has risk factors for, or has previously diagnosed, vascular disease. 
The patient may have gait disturbance during the neurologic exam. 


Disease Highlights 


A. Generally considered to be the most common cause of demen- 
tia after AD. 


B. Most common in patients with risk factors for vascular disease 
or an embolic stroke. 
C. Patients have dementia and evidence that cerebrovascular 
disease has caused the dementia. 
1. A classic but insensitive clue is a “step-like deterioration” 
related to intermittent CVAs. 
2. Other clues are a focal neurologic exam or evidence of 
strokes, white matter changes, or atrophy on neuroimaging. 


D. Symptoms of VaD include gait disturbance, urinary symptoms, 
and personality changes. 


Evidence-Based Diagnosis 


A. The DSM-5 criteria for the clinical diagnosis of VaD are: 
1. The criteria are met for major or mild neurocognitive 
disorder. 
2. The clinical features are consistent with a vascular etiology, 
as suggested by either of the following: 
a. Onset of the cognitive deficits is temporally related to 
one or more cerebrovascular events. 


b. Evidence for decline is prominent in complex attention 
(including processing speed) and frontal-executive 
function. 


3. There is evidence of the presence of cerebrovascular 
disease from history, physical exam, and/or neuroimaging 
considered sufficient to account for the neurocognitive 
deficits. 


4, The symptoms are not better explained by another brain 
disease or systemic disorder. 
B. Features consistent with the diagnosis of VaD are: 
1. Exaggeration of deep tendon reflexes 
2. Extensor plantar response 
3. Gait abnormalities (consider history of unsteadiness and 
frequent, unprovoked falls) 


4, Pseudobulbar palsy (pathologic laughing, crying, grimacing; 
and weakness of the muscles associated with cranial nerves 


V, VIL, IX, X, XI, and XII) 
5. Focal neurologic signs 
C. The actual diagnosis of VaD is complicated by the presence of 
multiple different criteria. 


D. The Hachinski Ischemic Score seems to be a clinically useful 
test for determining whether ischemic disease is playing a role 
in a patients dementia. 


1. In the score, two points are given for each of the following 
features: 
a. Abrupt onset 
b. Fluctuating course 
c. History of stroke 
d. Focal neurologic signs and symptoms 
2. One point is given for each of the following features: 
a. Stepwise deterioration 
b. Nocturnal confusion 
Preservation of personality 
. Depression 
Somatic complaints 
Emotional lability 
Hypertension 


so me ao 


. Atherosclerosis 
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3. A score of > 7 carries an LR+ of 8.3 for differentiating VaD 
from AD. The score performs less well for differentiating 
AD or VaD from a mixed dementia. 


Treatment 


A. Behavioral, pharmacologic, and surgical means of modifying risk 
factors for cerebrovascular disease and preventing recurrent 
vascular events should be used. 


B. Behavioral interventions include smoking cessation and 
dietary intervention to decrease vascular risk. 


C. Pharmacologic interventions include treatment of hyperten- 
sion and diabetes mellitus, treatment of hypercholesterolemia 
(to an LDL < 70 mg/dL), aspirin therapy, and anticoagulation 
when indicated. 


D. Surgical therapy includes carotid endarterectomy when 
indicated. 


CASE RESOLUTION 


a 


Initial laboratory evaluation, including CBC, TSH, basic met- 
abolic panel and liver biochemical tests, vitamin B,, level, 
were normal and syphilis IgG ab was negative. He was able 
to wean his medications and felt like he had a little more 
energy. Ona follow-up visit 5 months later, the patient's wife 
reported that he was no longer driving to his job because 
it had become too difficult. On physical exam, his language 
skills had worsened, and he frequently answered questions 
with short affirmative phrases and nods that were often 
contradicted by his wife. (He would subsequently agree with 
her.) A CT scan with contrast was ordered and showed only 
cerebral atrophy. 


AD can be confidently diagnosed in this patient. He has no risk 
factors for VaD. His ischemia score is one. Dementia was diag- 
nosed at his previous visit; since his symptoms have progressed, 
he now fulfills the criteria for AD. Reversible causes of dementia 
are unlikely given the normal evaluation. The patient’s functional 
limitations exclude MCI as a cause. The patient has no symptoms 
of delirium or depression. 


REVIEW OF OTHER IMPORTANT DISEASES 
Mild Cognitive Impairment (MCI) 


Textbook Presentation 


Usually presents in an older patient complaining of memory 
loss. Common complaints are difficulty remembering names and 
appointments or solving complex problems. Detailed testing shows 
abnormal memory, but patients have no functional impairment. 


Disease Highlights 


A. MCI is a diagnosis that stands between the normal, age-related 
decline in cognition and dementia. 


B. The diagnosis can be difficult to make as memory complaints, 
and concern about dementia, are very common in older people. 
C. 4 types of MCI are: 


1. Single domain amnestic MCI in which people have 
memory loss and no other deficits. 
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2. Multiple domain amnestic MCI in which people have 
memory loss as well as other deficits. 


3. Single domain non-amnestic MCI in which people have 
impairment in a single, non—memory-related, cognitive 
domain. 


4. Multiple domain non-amnestic MCI in which people have 
impairment in multiple, non—memory-related, cognitive 
domain. 

D. Patients with this disorder are not neurologically normal. 

1. For patients with amnestic types of MCI, their memory is 

worse than age-matched controls. 


2. Patients with MCI have a higher rate of progression to 
dementia than age-matched controls. 


Evidence-Based Diagnosis 

A. Patients with MCI generally have a normal score on MMSE 
(sensitivity only 18%). 

B. The MoCA was initially developed to evaluate MCI; the test 
characteristics are: 
1. Sensitivity 90% 
2. Specificity 87% 
3. LR+ 6.92 
4. LR- 0.11 


C. The diagnosis of MCI is often made on neuropsychiatric testing. 


D. Evaluation for reversible causes, as in patients with dementia, 
is appropriate. 


Treatment 


Presently, there is no proven treatment for MCI. Patients should 
be monitored closely for development of more severe cognitive or 
functional decline. 


Dementia with Lewy Bodies (DLB) 


Textbook Presentation 

DLB is typically seen in a patient with Parkinson disease who has 
dementia. The predominant symptoms of dementia are a fluctuat- 
ing course and the presence of hallucinations. In patients without 
a previous diagnosis of Parkinson disease, motor symptoms similar 
to those seen in Parkinson disease are often present. 


Disease Highlights 


A. DLB is among the most common types of dementia after AD. 
1. Lewy bodies are seen in the cortex of about 20% of patients 
with dementia. 
2. Lewy bodies may be present in some patients with a clinical 
diagnosis of AD thus DLB may coexist with AD. 


B. The most important features of DLB are included in the 
Evidence-Based Diagnosis section below. 


C. Patients with DLB may have a fluctuating course. 
1. Early in the disease, patients may be nearly normal at times 
and significantly impaired at others. 
2. Because of the fluctuation in symptoms, delirium needs to 
be included in the differential diagnosis. 


D. Visual hallucinations are common in DLB, unlike in most 
other types of dementia. 


E. Mild extrapyramidal motor symptoms (rigidity and bradyki- 
nesis) are often seen. These may occur late in the course of 
other dementias but occur early with DLB. 


Evidence-Based Diagnosis 
The diagnostic criteria for DLB are presented below. 
A. There is dementia (often mild at onset). 


B. 2 of the following are essential for a diagnosis of probable DLB: 


1. Fluctuating cognition with pronounced variations in 
attention and alertness 


2. Recurrent visual hallucinations that are typically well-formed 


and detailed 


3. Spontaneous motor features of parkinsonism 


C. The following features are supportive of the diagnosis of DLB: 
1. Repeated falls 
2. Syncope 
3. Transient loss of consciousness 
4, Neuroleptic sensitivity 
5. Systematized delusions and hallucinations 


Treatment 


A. Supportive treatment of patients with DLB is the same as for 
patients with AD. 


B. Cholinesterase inhibitors have also been shown to be effective. 


C. Neuroleptics can be dangerous, potentially worsening symptoms. 


Patients with dementia with parkinsonian 
features, a fluctuating course, and visual hallu- 
cinations should be evaluated for DLB before 
they are treated with neuroleptics. 
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| have a patient who is concerned that she has 
diabetes. How do | confirm the diagnosis and treat 
patients with diabetes? 


Diane Altkorn, MD 


CHIEF COMPLAINT 


PATIENT V 


Mrs. D is a 50-year-old African American woman who is 
worried she has diabetes. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of diabetes mellitus (DM) is actually 
a classification of the different types of diabetes: 


A. Type 1 DM 


1. Of the persons with DM in Canada, the United States, and 
Europe, 5-10% have type 1. 


What is the differential diagnosis of diabetes? 
How would you frame the differential? 


2. Caused by cellular-mediated autoimmune destruction 
of the pancreatic beta cells in genetically susceptible 
individuals, triggered by an undefined environmental 
agent 

a. Some combination of antibodies against islet cells, 

insulin, glutamic acid decarboxylase (GAD,.), or 
tyrosine phosphatases IA-2 and IA-2beta are found 
in 85-90% of patients. 

b. Strong HLA association 

c. Risk is 0.4% in patients without family history, 5-6% 
in siblings and children, and 30% in monozygotic 
twins. 

. Patients are also prone to autoimmune thyroid disease, 
Addison disease, vitiligo, celiac disease, autoimmune 
hepatitis, myasthenia gravis, and pernicious anemia. 

. Insulin therapy is always necessary. 


. Because of the complete lack of insulin production, 
patients are at high risk for diabetic ketoacidosis (DKA). 
. Type 2 DM 
1. Caused by a progressive loss of beta cell insulin secretion 
frequently with underlying insulin resistance 
2. A heterogeneous disorder related to inflammation, metabolic 
stress, and genetic factors 
. Other, less common causes of diabetes 
1. Monogenic diabetes syndromes 
2. Exocrine pancreatic diseases that lead to the destruction 


of beta cells (pancreatitis, trauma, cystic fibrosis, 
pancreatectomy, pancreatic carcinoma) 
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3. Endocrinopathies (acromegaly, Cushing syndrome, 
glucagonoma, pheochromocytoma) 


4. Drug or chemical-induced (corticosteroids, HIV/AIDS 
medications, after organ transplantation) 


D. Gestational diabetes 


Type 1 DM generally occurs in children, although approxi- 
mately 7.5-10% of adults assumed to have type 2 DM actually 
have type 1, as defined by the presence of circulating antibodies. 
Type 2 DM is becoming more prevalent in teenagers and young 
adults, presumably related to the increased prevalence of obesity. 

In most patients, the distinction between type 1 and type 2 DM 
is clear. Thus, the primary tasks of the clinician are to determine 
who should be tested for diabetes, who has diabetes, which compli- 
cations to monitor, and how to treat the patient. 


Y 


Mrs. D has worried about having diabetes since her father 
died of complications from the disease. Over the last couple 
of weeks, she has been urinating more often and notes larger 
volumes than usual. She is aware that excess urination can 
be a symptom of diabetes, so she scheduled an appointment. 


y 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mrs. D’s pretest probability of diabetes is high because of 2 pivotal 
points in her history, the polyuria and the positive family history. 
Excess fluid intake and diseases that cause true polyuria, defined 
as urinary output of > 3 L/day, should also be considered. Bladder 
dysfunction and urinary tract infection generally cause frequent, 
small volume urination. Since patients sometimes have trouble 
quantifying the amount of urine produced, causes of small volume 
urinary frequency should be kept in the differential. Table 12-1 
lists the differential diagnosis. 


VY 


Mrs. D has no dysuria or hematuria. She takes no medica- 
tions, drinks 1 cup of coffee per day, and uses alcohol rarely. 
She has been trying to lose weight and has been drinking 
more water in an attempt to reduce her appetite. 


(continued) 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 
differential diagnosis, what tests should be 
ordered? 
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Table 12-1. Diagnostic hypotheses for Mrs. D. 


Diagnostic 
Hypotheses 


Demographics, Risk 
Factors, Symptoms 
and Signs 


Important Tests 


Leading Hypothesis 


Type 2 diabetes 
mellitus 


Family history 
Obesity 
Hypertension 
Ethnic group 
Polyuria 
Polydipsia 


Fasting plasma 
glucose or HbA, . 


Polyuria 
Frequency 


Polyuria > 3 L/day 
Excess water intake 


Urgency 
Frequency 
Hematuria 


Culture 


Bladder dysfunction 


Urgency 
Frequency 
Incontinence 


Postvoid residual 
Urodynamic testing 


C. Diabetes is undiagnosed in 24% of people. 


D. Strong genetic component 


1. 39% of patients have at least 1 parent with diabetes 
2. 60-90% concordance in monozygotic twins 


3. The lifetime risk of a first-degree relative of a patient with 
type 2 DM is 5-10 times higher than that of age- and 
weight-matched individuals without a family history. 


E. The most important risk factor is obesity, which induces 


insulin resistance. 

1. The relative risk of diabetes developing in a woman who 
has a body mass index (BMI) > 35 kg/m’ is 93, compared 
with a woman who has a BMI < 22 kg/m’. 

2. The relative risk of diabetes developing in a man who has 
a BMI > 35 kg/m? is 42, compared with a man who has a 
BMI < 23 kg/m’. 


F. DKA develops less often in patients with type 2 DM than 


those with type 1; however, DKA can occur in persons with 
type 2 DM. Recent data show that two-thirds of patients with 
DKA have type 1 DM, and one-third have type 2 DM. 


Do not assume all patients with DKA have 
type 1 DM; DKA can develop in persons with 
type 2 DM. 


G. Risk factors for type 2 DM include 

. Age > 45 

. BMI > 25 kg/m? 

. A first-degree relative with diabetes 


. Physical inactivity 


WR WO be 


. Being a member of a high-risk ethnic group (African 


On physical exam, she looks a bit tired. Vital signs are 
temperature, 57.0°C; BF 158/82 mm Hg; pulse, 96 bpm; 
RR, 16 breaths per minute. The remainder of the physical 
exam is normal. A random plasma glucose is 152 mg/dL. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Type 2 DM 


Textbook Presentation 


American, Latino, Native American, Asian American, 
Pacific Islander) 


. Having delivered a baby weighing > 9 pounds or having 


had gestational DM 


. Hypertension 
. High-density lipoprotein (HDL) cholesterol < 35 mg/dL 


or triglycerides > 250 mg/dL 


. Polycystic ovary syndrome 
10. 
11. 


Vascular disease 


Prediabetes (impaired glucose tolerance [IGT], impaired 


Patients with type 2 DM can have the classic symptoms of poly- 
uria, polydipsia, and weight loss. The presentation can also be more 
subtle, with patients complaining that they feel tired or “just not 
right.” Many patients are asymptomatic; the diagnosis is made after 
plasma glucose testing. The complications of diabetes may already 
be present by the time patients seek medical attention. 


fasting glucose [IFG], or mildly elevated HbA, ; see 

Evidence-Based Diagnosis section for definitions) 

a. Patients with either IGT or IFG have a 5—10% annual 
risk of developing diabetes; those with both have a 
10—15% annual risk. 


b. Patients with an HbA, in the prediabetes range have an 


Disease Highlights 


A. 


B. 


Caused by a combination of impaired insulin secretion and 
insulin resistance with no evidence of autoimmunity 


Accounts for 90-95% of cases of DM, with prevalence in the 

United States of about 9.4%, with considerable variation by 

ethnic group 

1. The prevalence in American Indian/Alaska Native persons 
is 15.1%. 


2. The prevalence in black and Hispanic persons is 12-14%. 


3. The prevalence in Asian, non-Hispanic persons is 8%, with 


Asian Indians having the highest prevalence (11.2%). 
4. The prevalence in white, non-Hispanic persons is 7.4%. 


annual risk of 10-50% with the risk increasing as the 
HbA, increases. 

c. These annual risks are 10-20 times higher than in 
people without prediabetes. 


H. Screening for diabetes 
1. 


American Diabetes Association (ADA) recommends 

screening patients beginning at age 45. 

a. Screening should be done at any age in patients with 
a BMI 2 25 (> 23 in Asian Americans) and 1 of the 
additional risk factors listed above. 

b. Screening should be done every 3 years in patients 
with normal results, and every year in patients with 
prediabetes. 


Table 12-2. American Diabetes Association diagnostic 
criteria for prediabetes and diabetes. 


2-Hour Plasma 


Fasting Plasma Glucose (After 75-g 


Glucose Oral Glucose Load) HbA, . 
Normal < 100 mg/dL < 140 mg/dL < 5.7% 
Prediabetes 100-125 mg/dL 140-199 mg/dL 5.7-6.4% 
Diabetes' = 126 mg/dL = 200 mg/dL 2 6.5% 


1A random plasma glucose > 200 mg/dL also diagnoses diabetes. 


2. In 2015, the US Preventive Services Task Force recommended 
screening adults aged 40-70 years who are overweight or 
obese (B recommendation). 


Evidence-Based Diagnosis 


A. Table 12-2 lists the ADA diagnostic criteria for diabetes and 
prediabetes. 


B. The ADA recommends that all abnormal results be confirmed 
with repeat testing. 


C. Most physicians screen with either the fasting plasma glucose 
(FPG), HbA,,, or both; the oral glucose tolerance test is used 
primarily to screen for gestational diabetes. 

1. FPG is widely available and inexpensive; the primary 
disadvantage is the need for fasting at least 8 hours. 


2. The HbA, is now globally standardized and does not 
require fasting. 

a. Falsely low values can occur in patients with rapid red 
cell turnover, such as in hemoglobinopathies, active 
hemolysis, erythropoietin treatment, and stage 4 or 5 
chronic kidney disease. 

b. Falsely high values can be seen when red cell turnover is 
low, such as in iron, vitamin B.,, or folate deficiency. 

c. African American patients tend to have slightly higher 
HbA, levels (0.2-0.4%) than white patients at the same 
glucose levels. 


D. Patients may have abnormal results on 1 or both tests; in 
1 study, one-third of new diabetes cases were detected by FPG 
testing only, one-third by HbA, testing only, and one-third by 
both tests. 


Patients with normal HbA, levels may still 
have diabetes by fasting glucose criteria. 


Treatment of Prediabetes 


A. The goals are to prevent or delay the onset of diabetes and to 
optimize other cardiac risk factors. 


B. Large randomized trials have shown that lifestyle modification 
or medication can prevent or delay diabetes. 
1. Finnish patients with IGT were randomized to brief 
diet/exercise counseling or intensive individualized 
instruction. 


a. There was a 58% relative reduction in the development 
of diabetes in the intensive group, (NNT = 22 to 
prevent 1 case of DM over 1 year; NNT = 5 to prevent 
1 case of DM over 5 years). 
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b. The study cohort has been monitored for 7 years post- 
intervention; the group of patients initially assigned to 
the intensive lifestyle intervention maintained a 43% 
relative risk reduction in the development of diabetes. 
2. Patients in the United States (45% African American 
or Hispanic) were randomized to intensive diet/exercise 
program, metformin, or placebo. 


a. There was a 58% relative reduction in the development 
of DM in the intensive diet/exercise group and a 31% 
relative reduction in the metformin group. 

b. NNT = 7 over 3 years to prevent 1 case of diabetes for 
the intensive diet/exercise group, and NNT = 14 for the 
metformin group. 

c. The patients initially assigned to the intensive diet/ 
exercise program maintained a 34% relative risk 
reduction in the development of diabetes over 10 years. 

3. Acarbose, orlistat, liraglutide, and pioglitazone have also 
been studied, but the ADA does not recommend their use 
in diabetes prevention. 


Lifestyle modification is the best way to 
prevent or delay the onset of diabetes. 


C. Optimal lifestyle modification goals are 150 minutes of 
aerobic exercise weekly, such as brisk walking, and losing 
7% of the baseline body weight. 


D. None of the drugs studied is FDA approved for diabetes 
prevention; the ADA recommends considering metformin in 
patients under 60 with a BMI > 35 and/or with progressive 
hyperglycemia, or those with a history of gestational diabetes. 


E. The goal of hypertension therapy in patients with prediabetes 
is the same as that for patients without diabetes (see Chapter 23, 
Hypertension). 


E Hyperlipidemia should be treated according to current guide- 
lines for nondiabetic patients (see Chapter 23, Hypertension). 


MAKING A DIAGNOSIS 


T 


Mrs. D's random glucose is elevated but is not diagnostic 
of diabetes. She reports that when she reduces her fluid 
intake, she urinates less. You ask her to return for more 
testing: 


FPG, 120 mg/dL 
HbA, „6.0% 


Urinalysis: negative for protein, glucose, and blood; 
no WBCs or bacteria; specific gravity, 1.015. 


Have you crossed a diagnostic threshold for 
§ the leading hypothesis, type 2 DM? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Mrs. D does not meet the diagnostic criteria for diabetes, but 
she does have prediabetes. This does not cause glycosuria of a 
degree sufficient to cause urinary frequency. A urinary tract 
infection is ruled out by the normal urinalysis. She has increased 
her water consumption, so excess fluid intake is a likely cause of 
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her symptoms. Bladder dysfunction should be considered if her 
symptoms do not resolve with the reduction in fluid intake. Dia- 
betes insipidus and primary polydipsia are rare diseases that do 
not need to be considered unless she has a documented urinary 
output of more than 3 L/day. The next diagnostic test should be 
reducing her fluid intake. 


CASE RESOLUTION 


V 


Mrs. D stops forcing herself to drink extra water, and her 
urination pattern returns to normal. She is very concerned 
about her elevated FPG and wants to know how to prevent 
progression to diabetes. Her BMI is 30 kg/m’, and her 
fasting lipid panel shows total cholesterol of 220 mg/dL; 
HDL, 38 mg/dL; triglycerides, 250 mg/dL; and low-density 
lipoprotein (LDL), 132 mg/dL. You refer her to a dieti- 
cian for dietary counseling and recommend that she walk 
30 minutes per day 5 days a week. When she returns to 
see you 4 months later, she has lost & pounds. Her FPG is 
112 mg/dL; total cholesterol 197 mg/dL, HDL, 42 mg/dL; 
triglycerides, 150 mg/dL; and LDL, 125 mg/dL. 


FOLLOW-UP OF MRS. D 


v 


Mrs. D returns 5 years later, having lived in another city in 
the meantime. She reports that she did quite well with her 
diet and exercise program for several years, maintaining a 
10% weight loss. However, over the last couple of years, she 
has not been able to continue her exercise program or be 
as careful about her diet because of the stresses of caring 
for her chronically ill mother as well as working and caring 
for her own family. Her mother died recently, so Mrs. D has 
moved back. She knows that she has gained weight and 
is especially worried about her blood sugar level because 
she did not have time to see a doctor herself during her 
mothers illness. 


On physical exam, her BMI is now 34 kg/m? (up 4 kg/m? 
from her initial visit), and her BP is 155/88 mm Hg. Her 
lungs are clear, and on cardiac exam, you hear an S, but 
no 5, or murmurs. Abdominal exam is normal, and there 
is no peripheral edema. Her peripheral pulses are normal, 
and there are no ulcerations on her feet. She does have 
tinea pedis. Her point-of-care glucose measurement is 
335 mg/dL. 


At this point, what is the leading hypothesis, 
į what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Clearly, Mrs. D now has type 2 DM. At this point, in addition to 
starting treatment, the clinician should focus on identifying and 
managing diabetic complications and associated cardiovascular risk 
factors rather than ruling out other diagnoses (Table 12-3). 


Table 12-3. Diagnostic hypotheses for Mrs. D’s follow-up. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 


Leading Hypothesis: Diabetic Complications 


Retinopathy Asymptomatic Ophthalmologic 
Decreased vision exam 
Poor glycemic 
control 
Nephropathy Poor glycemic Albumin/creatinine 
control ratio 
Hypertension 
Peripheral Paresthesias Monofilament test 
neuropathy Poor glycemic EMG 
control 
Diabetic foot ulcers Neuropathy Physical exam 


Peripheral arterial Ankle-brachial index 
disease 

Vascular disease Coronary artery Stress test 
disease Ankle-brachial index 
Peripheral arterial Carotid duplex 
disease ultrasound 
Cerebrovascular 
disease 
Smoking 


Active Alternatives that Increase Cardiovascular 
Risk—Must Not Miss 


Obesity Body mass index 


EMG, electromyogram. 


VW 


Mrs. D does not report any vision loss, numbness, edema, 
dyspnea, or chest pain. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Diabetic Complications 
1. Retinopathy 


Textbook Presentation 


Most patients with retinopathy are asymptomatic. Other patients 
experience either gradual or sudden vision loss. 


Disease Highlights 


A. Most common cause of new cases of blindness in adults aged 
20-74 years. 


B. Incidence and risk of progression have declined over the past 
30 years, with a 77% decrease in the annual incidence of 
retinopathy in patients with type 1 DM. 


C. Stages of diabetic retinopathy (DR) 
1. Nonproliferative (NPDR) 
a. Earlier stage of DR 
b. Earliest signs are microaneurysms and retinal 
hemorrhages 
c. Progressive capillary nonperfusion leads to ischemia, 
manifested by increasing cotton wool spots, venous 
beading, and intraretinal vascular abnormalities. 
2. Proliferative diabetic retinopathy (PDR) 
a. Most advanced form of DR 
b. Progressive retinal ischemia causes the formation of new 
blood vessels on the retina or optic disk. 
c. The new vessels bleed, leading to vision loss because of 
vitreous hemorrhage, fibrosis, or retinal detachment. 
3. Diabetic macular edema 
a. Can develop at any stage of retinopathy 
b. Now the leading cause of vision loss in persons with 
diabetes 
c. Increased vascular permeability causes plasma leaks from 
the macular vessels, leading to swelling and formation of 
hard exudates at the central retina. 
D. Risk factors include duration of DM, elevated HbA ,, level, 
hypertension, dyslipidemia, pregnancy, and nephropathy. 


Evidence-Based Diagnosis 


A. Evaluation should include dilated indirect ophthalmoscopy or 
fundus photography, or both, by an ophthalmologist. 


B. Patients with type 1 DM should have an exam within 5 years 
of disease onset, followed by at least annual exams. 


C. Patients with type 2 DM should have an exam at the time of 
diagnosis, followed by at least annual exams; patients with 
well-controlled DM and no retinopathy may be able to have 
exams every 2 years. 


Most patients with type 2 DM need eye exams 
by an ophthalmologist at least annually. 


D. Screening fundus photography using smartphones is being 
studied in low resource areas. 


Treatment 


A. Glycemic control 
1. In persons with type 1 DM without retinopathy, the risk 
of developing DR is reduced 76% by tight control (HbA, e 
7.2% vs 9.1% in the Diabetes Control and Complications 
Trial). 
2. In persons with type 1 DM with retinopathy, the risk of 
progression is reduced by 54% by tight control. 


3. In persons with type 2 DM, better control reduces the 
risk of microvascular complications (retinopathy and 
nephropathy) by 16-25%. (HbA < 7% vs 7.9% in the 
United Kingdom Prospective Diabetes Study [UKPDS] 
[1998]; HbA, 6.5% vs 7.2% in the ADVANCE trial 
[2008].) 

4. In persons with type 2 DM, there is a 35% reduction in 
the risk of microvascular complications for every percentage 
point decrease in HbA... 


B. Better BP control reduces the incidence and progression of 
retinopathy. 
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C. Aspirin neither improves nor worsens retinopathy; the 
P Y 
presence of DR is not a contraindication to aspirin therapy. 


D. Laser photocoagulation is indicated for PDR and selected 
cases of severe NPDR. 


E. Anti-vascular endothelial growth factor, given by intraocular 
injection, improves vision in patients with diabetic macular 
edema. 


F. There is some evidence that fenofibrate slows the progression of 
DR; it is recommended for secondary prevention in Australia 


and Canada. 


2. Neuropathy 


Textbook Presentation 


Diabetic peripheral neuropathy (DPN) can be focal but classically 
presents as paresthesias or burning pain in a “stocking-glove,” sym- 
metric distribution. Diabetic autonomic neuropathy can manifest 
in a variety of ways, including orthostatic dizziness, diarrhea, uri- 
nary incontinence, and gastroparesis. 


Disease Highlights 


A. Focal mononeuropathies 
1. Cranial (0.05% of mononeuropathies) 
a. Usually cranial nerve III or VI 
b. Usually acute and transient 
c. Caused by ischemia 
2. Thoracolumbar 
3. Limb 
a. Median nerve most common site (5.8% of 
mononeuropathies) 
b. Ulnar (2.1%), femoral, and peroneal also affected 
B. Diabetic lumbosacral radiculoplexus neuropathy (also called 


diabetic amyotrophy): pain, severe asymmetric muscle weak- 
ness, and wasting of the iliopsoas and quadriceps muscles 


C. Distal symmetric polyneuropathy (most common manifesta- 
tion of DPN) 
D. Epidemiology of distal symmetric polyneuropathy 
1. Found in at least 20% of patients with type 1 DM after 
20 years of the disease 
2. Found in 10-15% of people in whom type 2 DM is newly 
diagnosed, with up to 50% of patients affected after 10 years 
3. May be present in 10-30% of people with prediabetes 
4. Patients with distal symmetric polyneuropathy have a 
15-25% lifetime risk of a foot ulcer or gangrene and 
a 15% lifetime risk of amputation. 


5. Severity is related to duration of disease, degree of glycemic 
control, presence of hypertension, obesity, smoking, and 
hyperlipidemia. 

E. Clinical manifestations of distal symmetric polyneuropathy 

1. History and physical exam 
a. Up to 50% of patients are asymptomatic 
b. Classified as small fiber neuropathy, large fiber 

neuropathy, or mixed 

(1) Small fiber dysfunction causes stabbing pains, 
electric shocks, allodynia, hyperalgesia and 
hyperesthesia 


(2) Small fiber physical findings include abnormal 


temperature and pinprick sensation and abnormal 
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autonomic function (dry skin, poor blood flow, cold 
feet, and impaired sweating) with normal strength, 
reflexes, and nerve conduction 


(3) Large fiber neuropathy causes deep-seated, gnawing 
or aching pain, numbness and tingling, weakness, 
ataxia, and poor balance 

(4) Physical findings in large fiber disease include 
impaired reflexes, loss of proprioception and 
vibration sense, weakness in feet, wasting of small 
muscles of hands and feet 

c. Symptoms often worse at night 


d. When symptoms ascend to the knees, upper extremity 
symptoms start 


2. Charcot joints develop, usually in the tarsometatarsal 


region, in 10% of patients. 


FE Differential diagnosis of distal symmetric polyneuropathy 


1. 


Cervical myelopathy, lumbar stenosis, tarsal tunnel 
syndrome, and digital neuropathies can all mimic DPN, 
and must be looked for on physical exam. 


. Consider other causes of neuropathy if 


a. There is greater impairment of motor than sensory 
function 


b. There is rapid progression of symptoms 
c. It is asymmetric 


d. Proximal or upper extremity involvement is 
disproportionate to distal lower extremity involvement 


. Be sure to check for other causes of peripheral neuropathy 


(eg, hypothyroidism, vitamin B, deficiency, monoclonal 
gammopathy), even in patients with long-standing diabetes. 


Think about other causes of neuropathy in 
diabetic patients. 


G. Diabetic autonomic neuropathy can affect any organ 
innervated by the autonomic nervous system. 


1. 


Cardiovascular autonomic neuropathy has many possible 
manifestations. 


a. Reduced heart rate variability; associated with increased 
risk of silent ischemia and cardiac death 

. Fixed heart rate 

Resting sinus tachycardia 

. Inadequate increase in heart rate/BP with exercise 


eno 


Postural hypotension with systolic BP drop of 
> 20 mm Hg or >10 mm Hg drop in diastolic BP 


f. Intraoperative cardiac instability 


. Gustatory sweating 


a. Facial sweating, often accompanied by flushing, that 
occurs after eating 


b. Generally occurs in patients with nephropathy or 
peripheral neuropathy 


c. Cause unknown 


. GI dysfunction 


a. Reduced esophageal motility 
b. Gastroparesis 
(1) Abnormality of gastric motility leading to delayed 
gastric emptying 
(2) Symptoms include nausea, vomiting, anorexia, 
postprandial fullness, early satiety. 


(3) Poor correlation between demonstrated motility 
abnormalities and symptoms 
c. Diabetic diarrhea 
(1) Characterized by intermittent, brown, watery, 
voluminous stools, occasionally accompanied by 
tenesmus 
(2) Can be episodic, separated by periods of normal 
bowel movements or constipation 
(3) Rare in the absence of other manifestations of 
neuropathy, either peripheral or autonomic 
d. Constipation 
(1) Constipation specifically resulting from autonomic 
neuropathy occurs in 20% of patients with 
type 2 DM. 
(2) Caused by abnormality in autonomic neural control 
of colonic motility 
e. Anorectal dysfunction 
(1) Results in fecal incontinence, even in the absence of 
diarrhea 
(2) Patients can generally sense the presence of stool, 
but cannot prevent passage 


4. Genitourinary dysfunction 


a. Bladder dysfunction 


(1) Initially motor function normal, but sensation of 
bladder distention impaired 


(2) Then, detrusor muscle hypocontractility occurs, 
leading to urinary retention and overflow 
incontinence. 


b. Erectile dysfunction 
(1) Present in 28-45% of diabetic men 
(2) Most common organic cause of erectile dysfunction 


(3) Risk factors include duration of DM, glycemic 
control, smoking, other diabetic complications. 


Evidence-Based Diagnosis 


A. Distal symmetric polyneuropathy 
1. Nerve conduction studies are the gold standard for large 


fiber neuropathies but are normal in small fiber disease. 


2. A randomized trial showed that patients screened for 


DPN with a physical exam had lower amputation rates 
than those not screened. 


. The ADA recommends annual comprehensive foot exams 


including inspection, assessment of pedal pulses, testing 
for small fiber function with assessment of either pinprick 
or temperature sensation, assessing large fiber function 

by testing vibration sense with a 128-Hz tuning fork, 

and identifying feet at risk for ulceration and amputation 
with an annual 10-g monofilament test. (Patients with 
abnormal monofilament testing have a 2- to 10-fold risk of 
developing a foot ulcer.) 


4, Although studies use variable physical exam techniques, the 


standards follow (Table 12-4): 
a. Semmes-Weinstein monofilament examination 
(1) Apply a 5.07/10-g monofilament to a non-callused 
site on the dorsum of the first toe just proximal to 
the nail bed. 


(2) Repeat 4 times on both feet in an arrhythmic manner. 


(3) Add up the total number of times the monofilament 
is perceived by the patient (score range = 0-8). 
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Table 12-4. Physical exam findings in diabetic peripheral B. Diabetic autonomic neuropathy 


neuropathy. 1. Cardiovascular autonomic neuropathy 
= a. Cardiology consultation is necessary to evaluate heart 
AAE to perceive Able to perceive tate variability. 
stimulus > 4 times stimulus < 3 times : : : : 
b. Postural change in systolic BP is used to diagnose 
(normal test) (abnormal test) ; ; : : . 
orthostatic hypotension caused by diabetic autonomic 
Test Sensitivity (%) LR- Specificity (%) | LR+ neuropathy; the systolic BP is measured with the patient 
Monofilament 77 0.34 96 102 supine and again after 2 minutes of standing. 
Pee ee ee ee ee sae ag Retest ae 2. Gustatory sweating is diagnosed by history. 
Timed vibration 80 0.33 98 18.5 : f . 
A A saa 3. Gastrointestinal (GI) dysfunction 
coe ee pain. o us a D aisend saat om a. Esophageal dysmotility: Esophagogastroduodenoscopy 
On-off vibration 53 0.51 99 26.6 and manometry 


b. Gastroparesis: Diagnosed clinically or by a “gastric 
emptying” study, consisting of double-isotope 
scintigraphy of either solids or liquids. 


"This is the sensitivity when 7/8 monofilament applications are correctly identified. 


c. Diabetic diarrhea: Rule out other causes of chronic 


(4) Some studies test different sites with the diarrhea. 


monofilament: plantar surfaces of the first, third, d. Anorectal dysfunction: Anorectal manometry and 
and fifth toes; the first, third, and fifth plantar defecography can be done to document abnormalities. 
metatarsal heads, medial foot, lateral foot. One 4, Genitourinary dysfunction 

study showed that testing the third and fifth toes 
plus the first and third metatarsal heads identified 
95% of the patients with abnormal results on 
8-point testing. 


a. Urinary bladder dysfunction: Ultrasound and 
urodynamic testing 


b. Erectile dysfunction: History 


b. On-off vibration testing 
(1) Apply a vibrating 128-Hz tuning fork to the bony 
prominence at the dorsum of the first toe just 
proximal to the nail bed. 


Treatment 


A. Tight glycemic control 
1. Definitely prevents and improves neuropathy in persons 
with type 1 DM (relative risk reduction of 60%, NNT of 
15 to prevent 1 case of neuropathy in tightly controlled 
patients) 


(2) Repeat twice on each foot. 


(3) Add up the total number of times the patient 
perceives the application of the vibrating 
tuning fork and the cessation of the vibration 
(score range = 0-8). 


2. Possibly prevents and improves neuropathy in persons with 
type 2 DM 


c. Timed vibration testing B. Otherwise, treatment is symptomatic. 


(1) Apply a vibrating 128-Hz tuning fork to the same 1. Peripheral neuropathy 


location used for the on-off vibration test. a. Pregabalin and duloxetine are FDA approved for the 


(2) Ask the patient to report the time at which treatment of neuropathic pain in diabetes. 
vibration diminished beyond perception and b. 
compare with the number of seconds perceived 

by the examiner when the tuning fork is applied 


to the examiner's thumb. 


Gabapentin, tricyclic antidepressants (such as 
amitriptyline or nortriptyline), and venlafaxine can 
also be used. 

c. Tramadol has been shown to be effective in two 
multicenter trials and can be considered in patients 
refractory to other agents; other opioids should be 


(3) Record number of times patients perception time is 
less than examiner’s (score range = 0-8). 


. Superficial pain sensation 

(1) Apply a sterile sharp to the same sites used for the 
monofilament. 

(2) Repeat 4 times on each foot. 

(3) Add up the total number of times the 
patient did not perceive the painful stimulus 
(score range = 0-8). 


considered only in consultation with a pain specialist. 


. Nonsteroidal anti-inflammatory drugs generally are not 


effective; capsaicin is possibly effective. 


All patients with DM should receive foot care 
education. Those with DPN or structural foot 
abnormalities should be referred to a podiatrist, 
and screening for peripheral arterial disease 


with an ankle-brachial index is recommended 


5. Monofilament testing is more reproducible than timed 
by some guidelines. 


vibration testing. 


6. Table 12-4 lists the test characteristics. 2; Autonomic neuropathy 


; , r a. Cardiovascular 
Patients with any abnormal neurologic exam 


findings in the foot are likely to have DPN 
and are at high risk for developing ulcera- 
tions; those with normal exams may have 
early DPN but have a lower risk of developing 
ulcerations. 


(1) Orthostatic hypotension is usually the most 
disabling symptom. 
(a) Patients should raise head of bed and rise slowly. 
(b) Patients can try an elasticized garment that 
extends from the feet to the costal margins. 
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(c) Midrodrine is FDA approved for the treatment 
of orthostatic hypotension. 
(2) Cardioselective beta-blockers are sometimes helpful. 
b. Sweating: no specific treatment available; clonidine may 
be effective. 


c. Esophageal dysmotility: can try prokinetic agents such 
as metoclopramide but not for longer than 12 weeks 
due to risk of tardive dyskinesia. 


d. Gastroparesis 
(1) Severe gastroparesis is very difficult to manage. 
(2) Small meals sometimes help. 
(3) Prokinetic agents, such as metoclopramide or 
erythromycin, sometimes are effective. 
(4) Gastric electrical stimulation is being studied for 
refractory cases. 
e. Constipation 
(1) Increase fiber. 
(2) Drug choices include lactulose, polyethylene glycol, 
stool softeners. 
(3) Avoid senna, cascara due to stimulant activity. 
f. Urinary bladder dysfunction 
(1) Bethanecol 
(2) Intermittent self-catheterization 
g Erectile dysfunction: sildenafil and other similar agents 


3. Nephropathy 


Textbook Presentation 


Diabetic nephropathy is asymptomatic until it is advanced enough 
to cause symptoms of chronic kidney disease. 


Disease Highlights 
A. Occurs in 20-40% of patients with diabetes 


B. The most common cause of end-stage renal disease (ESRD) in 
the United States 


C. Definitions (based on spot collection and calculation of the 
albumin/creatinine ratio in mcg/mg) 
1. Normal < 30 mcg/mg 
2. Microalbuminuria = 30-299 mcg/mg 
3. Macroalbuminuria (overt nephropathy) > 300 mcg/mg 
D. Natural history: much better defined for type 1 than for type 
2DM 
1. Type 1 DM 

a. Renal enlargement and hyperfunction at onset of 
diabetes; continues for 5-15 years 

b. Microalbuminuria appears 10-15 years after onset of 
DM; glomerular filtration rate (GFR) and BP initially 
normal. 

c. Over the ensuing 10-15 years, 80% of patients progress 
to macroalbuminuria; GFR declines and hypertension 
develops. 

d. ESRD develops in 50% of patients with 
macroalbuminuria within 10 years and in 75% by 
20 years. 

2. Type 2 DM 


a. Natural history is less well defined because the onset of 
type 2 DM is usually not well defined, and other causes 


of kidney disease (such as hypertension and vascular 
disease) are common comorbidities. 

b. 20—40% of patients with microalbuminuria progress to 
macroalbuminuria. 

c. 20% have ESRD within 20 years of the onset of 
macroalbuminuria. 


E. Risk factors for development of nephropathy 

1. Poor glycemic control 

2. Hypertension 

3. Long duration of DM 
4. Male sex 
5 


. Ethnic predisposition (Native American, African American, 
Hispanic [especially Mexican American]) 


F. Patients with any amount of albuminuria have an increased 
risk of cardiovascular events. 


Evidence-Based Diagnosis 


A. ADA recommends annual screening for microalbuminuria 
beginning at the time of diagnosis for patients with type 2 DM 
and starting at year 5 for patients with type 1 DM. 


B. The recommended screening is a spot urinary albumin/ 
creatinine ratio. 
1. There is diurnal variation, so first-void or early-morning 
specimens are best; otherwise, try to obtain confirmatory 
specimen at same time of day as initial specimen. 


2. Short-term hyperglycemia, exercise, urinary tract 
infection, marked hypertension, heart failure, and acute 
febrile illness can cause transient elevations in albumin 
excretion. 


3. Because of variability, 2 of 3 specimens in a 3- to 6-month 
period should be abnormal before diagnosing new or 
progressive diabetic nephropathy. 


4, For morning specimens, sensitivity ranges from 70% to 
100% and specificity ranges from 91% to 98%. 


5. For random specimens, sensitivity ranges from 56% to 
97% and specificity ranges from 81% to 92%. 


C. It is not clear whether it is necessary to measure the albumin/ 
creatinine ratio annually in patients being treated with an 
angiotensin-converting enzyme (ACE) inhibitor or angioten- 
sin receptor blocker (ARB); the ADA states it is “reasonable” 
to do so to monitor response to treatment and progression of 
diabetic kidney disease. 


D. All patients should have a serum creatinine checked at least 
annually. 


Treatment 


A. Tight glycemic control reduces nephropathy. 


1. Type 1 DM: incidence of microalbuminuria is reduced by 
up to 43% and that of macroalbuminuria by 56%. 


2. Type 2 DM 


a. Better control reduces the risk of microvascular 
complications (retinopathy and nephropathy) by 
16-25%. 

b. NNT = 36 over 10 years in the UKPDS; NNT = 66 
over 5 years in the ADVANCE trial. 


c. The microvascular complication rate was 58% for 
patients with an HbA, > 10% and 6.1% for patients 


with an HbA < 6.0% (UKPDS). 


d. Microvascular complication rate decreases by 37% for 
every 1% reduction in HbA... 


B. BP control and choice of agents 


1. BP should be < 140/90 mm Hg; aiming for a BP 
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Disease Highlights 
A. Lifetime risk of developing an ulcer may be as high as 19-34%. 


B. Nearly all patients with ulcers have neuropathy, and over 
50% have peripheral arterial disease, a strong predictor of 


< 130/80 mm Hg is appropriate if it can be achieved 
without adverse medication effects. Diastolic BPs 
< 60-70 mm Hg should be avoided. 
2. Either ACE inhibitors or ARBs should be used. 
a. ACE inhibitors have been shown to reduce 
(1) Progression to overt nephropathy in persons with 
type 1 and type 2 DM who have hypertension and 
microalbuminuria 
(2) Progression to microalbuminuria in persons 
with type 2 DM who have hypertension and 
normoalbuminuria 
(3) Cardiovascular events in patients with type 2 DM 
b. ARBs have been shown to reduce progression to overt 
nephropathy in persons with type 2 DM who have 
hypertension and albuminuria. 
c. ACE inhibitors should be used first because of the 
reduction in cardiovascular events, with ARBs used in 
patients who cannot tolerate ACE inhibitors. 


ACE inhibitors and ARBs should not be used 
together; doing so increases the incidence of 
acute kidney injury and hyperkalemia without 
leading to benefits beyond using either agent 
alone. 


3. There is some evidence that adding mineralocorticoid 
receptor antagonists, such as spironolactone, to an ACE 
inhibitor or ARB further reduces albuminuria although 
does not change the risk of progressive kidney disease; 
hyperkalemia is more frequent. 


C. There are conflicting data regarding the efficacy of dietary 
protein restriction. 


D. There is emerging evidence that SGLT-2 inhibitors, such as 
empagliflozin, may reduce progression of nephropathy. 
E. When to refer to a nephrologist 
1. Uncertainty regarding the etiology of the kidney disease 
2. Advanced chronic kidney disease (estimated GFR 
< 30 mL/min/1.73 m°) 
3. Complications of chronic kidney disease 
a. Anemia 
b. Secondary hyperparathyroidism 
c. Metabolic bone disease 
d. Electrolyte abnormalities 
FE. ACE inhibitors and ARBs are not recommended for primary 
prevention of diabetic kidney disease in patients with normal 
BP, normal albumin/creatinine ratio and normal estimated 


GFR. 


4. Diabetic Foot Ulcers 


Textbook Presentation 


A patient with peripheral neuropathy is unaware of minor trauma 
and the beginning of plantar ulceration. By the time the ulcer is 
discovered incidentally, it is usually advanced, often with associated 
osteomyelitis. 


nonhealing ulcers. 


. Tend to occur at pressure points, so plantar surface and sites of 


calluses are common locations. 
1. Venous ulcers generally occur above the medial or lateral 
malleolus. 


2. Arterial ulcers generally occur on the toes, metatarsal heads, 
or shins. 


. Risk factors 


. Previous amputation or foot ulcer 
. Peripheral neuropathy 
. Foot deformity 


. Peripheral arterial disease 


1 

2 

3 

4 

5. Visual impairment 

6. Diabetic nephropathy (especially patients on dialysis) 
7. Poor glycemic control 
8. Smoking 

9 


. Preulcerative callus or corn 


. Pathophysiology 


1. Biomechanical abnormalities: foot deformities and 
sometimes motor neuropathy leading to excess stress on 
pressure points 


2. Loss of protective sensation: sensory neuropathy with 
impaired or absent pain sensation leading to lack of 
awareness of incipient ulceration 

3. Skin changes: autonomic neuropathy with decreased sweating 
and dry skin leading to easily injured skin that heals poorly 

4, Repetitive external or minor trauma 

5. Peripheral artery disease: ischemia leading to poor healing 
and ulcer progression 


’ Classification of diabetic foot infections 


1. Mild 


a. At least 2 of the following: local swelling or induration, 
erythema > 0.5 cm around the ulcer, local tenderness or 
pain, local warmth, purulent discharge 


b. Involves skin and subcutaneous tissue, with no 
involvement of deeper tissues and no systemic signs 


c. Erythema extends < 2 cm from the ulcer 
2. Moderate: signs of local infection, plus 
a. Erythema extends more than 2 cm from the ulcer, or 
deep structure involved (abscess, osteomyelitis, septic 
arthritis, fasciitis) 
b. No systemic inflammatory response signs (SIRS) 
3. Severe: local infection plus at least 2 SIRS criteria 
a. Temperature > 38°C or < 36°C 
b. Pulse > 90 bpm 
c. RR > 20 breaths/min or PaCO, < 32 mm Hg 
d. WBC > 12,000 or < 4000 cells/mcL or = 10% band forms 


. Microbiology (see Table 12-5 for microbiology and empiric 


treatment based on severity) 


1. Acute infections in patients who have not taken antibiotics 
recently are usually monomicrobial. 
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Table 12-5. Microbiology and treatment of diabetic Table 12-6. Test characteristics for the diagnosis of 
foot infections. osteomyelitis in patients with diabetic foot ulcers. 
Infection Diagnostic Findings LR+ LR- 
Severity Usual pathogens Initial Treatment 
Bone exposure 9.2 0.7 
Mild Staphylococcus aureus Oral antibiotics = a ee 
Streptococcus spp Cephalexin or amoxicillin- _„Uicer area > 2 cm OOS E EEE EE i TA AEEA 
clavulanate if MSSA suspected Positive probe to bone 6.4 0.39 
Clindamycin it MRSA suspëcted" #eeerrssshetossiseeseegnsesassseesesteccaa ae Ere e eaa eaae 
Add coverage for gram-negative Ulcer inflammation (erythema, 1.5 0.84 
organisms if the patient has swelling, purulence) 
received antibiotics within the R omnie a a aSa u war 
Past MONth ann nnn een enn ee nee een eee ene nnn nn en nnn enn ne enema manne nena nennnennnennnee 
ee ee Ne ee at one MRI 5.1 0.12 
Moderate  Saureus Parenteral antibiotics are (ween nnn nnn nen nnn eee nee nn enn nnn ne ene nee nes 
Streptococcus spp usually used Radiographs 2.3 0.63 
Enterobacteriaceae Ampicillin-sulbactam 
Anaerobes Cefoxitin ESR, erythrocyte sedimentation rate; MRI, magnetic resonance imaging. 
Ertapenem 


Vancomycin if MRSA suspected 
(at least 15-30% of foot ulcers) 
Piperacillin-tazobactam? if 
Pseudomonas aeruginosa 


B. All patients with ulcers should have an ankle-brachial 
index to look for peripheral arterial disease. 


suspected? 
Oral antibiotics are sometimes C. Culturing ulcers 
used in the least serious 1. Do not culture clinically uninfected ulcers. 


moderate infections: 
Clindamycin + levofloxacin, 


ciprofloxacin or moxifloxacin 
Baa Ue RA 3. Cleanse and debride the wound before obtaining a 


2. Do not obtain a specimen by swabbing the wound or 
wound drainage. 


Severe S aureus Parenteral antibiotics are specimen. 
Streptococcus spp always used: : i R 
Enterobactetiacede Vancomycin + ceftazidime, a. If purulent secretions are present, aspirate using a 
Anaerobes cefepime, piperacillin- sterile needle or syringe. 
tazobactam, aztreonam, or a b. Obtain a tissue specimen by scraping the base 
carbapenem of a debrided ulcer with a sterile scalpel or dermal 


curette. 
‘Doxycycline and trimethoprim/sulfamethoxazole are active against MRSA and selected 
gram-negative organisms but not usually streptococci. 


2In areas of high local prevalence of P aeruginosa, warm climates, frequent exposure of 1. Cellulitis: clinical diagnosis (see Chapter 17, Edema) 
the foot to water; otherwise it is uncommon in diabetic foot infections. n 
2. Osteomyelitis (Table 12-6) 


MRSA, methicillin-resistant S aureus; MSSA, methicillin-susceptible S aureus. 
a. Open bone biopsy with culture is the gold standard. 


D. Diagnosing complications 


b. Needle bone biopsy for the diagnosis of 
osteomyelitis is subject to sampling error 


2. Gram-negative bacteria are found in patients with chronic, (sensitivity, 87%; specificity, 93%; LR+, 12.4; 
previously treated wounds. LR-}, 0.14). 

3. Deep and chronic infections are generally polymicrobial, c. Being able to see bone or to probe the ulcer down to 
especially if patients have received antibiotics; cultures grow bone substantially increases the probability the patient 
3-5 isolates, including anaerobes. has osteomyelitis. 


d. C-reactive protein, erythrocyte sedimentation rate, 
CBC, blood cultures are not sufficiently sensitive or 
specific to diagnose osteomyelitis. 


H. Osteomyelitis develops in up to 20% of patients with mild 
foot infections and in 50—60% of those with moderate to 
severe infections. 

e. MRI is the imaging procedure with the best test 


Osteomyelitis can still develop in patients with characteristics; bone scan and WBC scans are less 
mild foot infections. specific but are sometimes done in patients who 
cannot undergo MRI. 


MRI scan is the best imaging procedure to 


Evidence-Based Diagnosis bie 3 . 
diagnose osteomyelitis in a patient with a 


A. Patients with neuropathy should have a foot exam at every diabetic foot ulcer. 
visit. 
You cannot examine the feet of your diabetic A normal CBC, C-reactive protein, or 
patients too often, and you cannot examine erythrocyte sedimentation rate does not 


them with their shoes on! rule out osteomyelitis. 


Treatment 
A. Preventive foot care 
1. Improve glycemic control to reduce risk of neuropathy. 


2. Reduce vascular risk factors (smoking cessation, BP control, 
lipid management, glycemic control). 


. Examine the feet of high-risk patients at every visit. 
. Examine the feet of low-risk patients at least annually. 
. Ensure patients wear well-fitted shoes. 


Av wR W 


. Educate patients regarding need for daily visual inspection 
of feet. 


7. Refer to podiatrist for débridement of calluses, assessment 
of bony deformities. 


B. Treatment of ulcers 
1. Treat any infection (see Table 12-5). 


2. Determine need for revascularization, and revascularize 
as early as possible in patients with treatable peripheral 
vascular disease. 


3. Heal the ulcer. 


a. Offloading: use orthotics or fiberglass casts to remove 
pressure from the wound while allowing the patient to 
remain active. 

b. Débride ulcers (surgically or with débriding agents such 
as hydrogels). 

c. Control edema. 

d. Growth factors are being studied. 

4, Institute preventive measures once the ulcer has healed. 


A multidisciplinary approach, including inter- 
nal medicine, vascular surgery, and podiatry is 
necessary for the optimal treatment of diabetic 
foot ulcers. 


MAKING A DIAGNOSIS 


VW 


The ophthalmologist reports that Mrs. D has no retinop- 
athy. Her neurologic exam, including monofilament testing, 
is normal. She does not complain of orthostatic dizziness 
or any Gl or genitourinary symptoms. She has bilateral 
bunions but no calluses or ulcers. Her albumin-creatinine 
ratio is 50 mcg/mg, confirmed on repeat testing. Her HbA, 
is 9.1%. 


Have you crossed a diagnostic threshold 
į for the leading hypothesis, diabetic 
complications? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


The evaluation of diabetic complications is complete. Mrs. D has 
no evidence of retinopathy, neuropathy, or diabetic foot disease. 
She does have microalbuminuria. However, before formulating a 
treatment plan for Mrs. D, it is necessary to assess for the presence 
or absence of other cardiovascular risk factors and cardiovascular 
disease: 


1. Dyslipidemia 
2. Hypertension 


DIABETES / 225 


Table 12-7. Summary of testing and monitoring 
recommended by the ADA for patients with diabetes. 


Condition Required Test/Action 

Retinopathy Ophthalmologic exam 

Peripheral Comprehensive foot exams (including inspection, 

neuropathy and assessment of pedal pulses, and testing for loss 

foot ulcers of protective sensation with a 10-g monofilament 
plus vibration using a tuning fork and pinprick or 
temperature sensation) 

Nephropathy Albumin/creatinine ratio, serum creatinine 

Dyslipidemia Fasting total cholesterol, HDL, triglycerides, LDL 


Smoking Obtain history and counsel cessation 

Obesity Measure weight and calculate BMI; assess diet 
Coronary artery Assess for symptoms 

disease 


Cerebrovascular Carotid duplex ultrasound in patients with TIA 
disease symptoms 


Peripheral ABIs in patients over 50 and those under 50 with 
arterial disease other vascular risk factors in addition to diabetes 


ABI, ankle-brachial index; ADA, American Diabetes Association; BP, blood pressure; 
BMI, body mass index; HDL, high-density lipoprotein; LDL, low-density lipoprotein; 
TIA, transient ischemic attack. 


. Obesity 
Smoking 
. Coronary artery disease (CAD) 


. Cerebrovascular disease 


NAW RR & 


. Peripheral vascular disease 


Table 12-7 outlines the tests recommended by the ADA for all 
patients with diabetes. 


CASE RESOLUTION 


VW 


Mrs. D has no symptoms of vascular disease on careful ques- 
tioning, and her exercise tolerance is more than 1 mile. Her 
fasting lipid panel shows total cholesterol of 230 mg/dL, 
HDL of 45 mg/dL, triglycerides of 200 mg/dL, and LDL of 
145 mg/dL. You refer Mrs. D to a diabetes educator and a 
dietician for instruction about diet and exercise. You also 
prescribe metformin for diabetes and atorvastatin for 
hyperlipidemia. Because she has hypertension and microal- 
buminuria, you elect to start an ACE inhibitor, lisinopril, to 
treat her hypertension. You also recommend that she start 
taking aspirin, 61 mg daily, for primary prevention because 
she has a high-risk of atherosclerotic cardiovascular dis- 
ease (ASCVD). Over the next 12-18 months, Mrs. D loses 
5 pounds. You increase the dose of metformin and add 
glipizide, and her HbA, . decreases to 6.7%. After increasing 
the dose of lisinopril and adding hydrochlorothiazide, her BP 
is 128/80 mm Hg. Her LDL is now 85 mg/dL. 
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Treatment of Type 2 DM 


The treatment of type 2 DM involves not only the treatment of the 
hyperglycemia but the management of associated complications 
and cardiovascular risk factors as well. According to survey data, 
only 51% of participants reach HbA, goals, 51% reach BP goals, 
and 57% reach cholesterol goals; only 14.3% reach all 3 goals. 


It is common for patients to require 6-7 medi- 
cations to meet accepted treatment goals. 


Treatment of Hyperglycemia 


A. Treatment goals for patients with type 2 DM 


1. The ADA recommends treating to a HbA, < 7.0% in 
many patients. 


a. HbA ç levels < 7% have been clearly shown to reduce 
microvascular events in patients with type 2 DM 
(see data above). 


b. Intensive control has not been consistently shown to 
reduce macrovascular events; intensive control may be 
harmful in older diabetics with cardiovascular disease 
and may be beneficial in younger persons in whom 
diabetes was recently diagnosed; specific agents, as 
discussed below, may reduce cardiovascular events. 

2. Goals should be modified for frail elderly, in whom 
avoidance of hypoglycemia and optimization of 
functional status may be more important than tight 
glycemic control. 


a. Little evidence that intensive control decreases 
cardiovascular events in older adults, especially those 
with estimated life expectancy less than 15 years. 

b. Harms, such as hypoglycemia and polypharmacy, are 
more likely in patients over 80 years of age, those with 
cognitive impairment, and those treated with insulin or 
complex regimens. 

3. Goals should be individualized based on the overall health 

and age of the patient (Figures 12-1). 


B. Monitoring 


1. Measure HbA, levels every 6 months in stable patients 
meeting goals, and every 3 months in patients not meeting 
goals or undergoing changes in therapy. 


a. Table 12-8 shows the correlation between plasma glucose 
and HbA... 
b. 50% of HbA,, is determined by glycemia during 
the month before the measurement, 25% from the 
30-60 days before, and 25% from 60-90 days before. 
2. Home glucose monitoring 


a. Patients taking multiple doses of daily insulin should 
test blood levels several times a day (fasting, before 
lunch, before dinner, and before bed); those taking 
bedtime long-acting insulin should test in the morning. 

b. Optimal frequency for patients taking oral agents is 
unclear; data regarding effects on control are mixed but 
show only slight improvement at best. 


C. Lifestyle modification 
1. Weight loss (goal of at least 10% of body weight), diet 
modification, and exercise (goal of at least 150 minutes/week) 


are the foundations of all treatment for patients with 
type 2 DM. 


Least Intensive 
8.0% 


Most Intensive Less Intensive 


Psychosocioeconomit 


Highly motivated, adherent, 
knowledgeable, excellent 
self-care capacities and 
comprehensive support systems 


Less motivated, nonadherent, 
limited insight, poor self-care 

capacities, and weak 

support systems 


Moderate — High 


Other como condi 
Few or mild Multiple or severe 


None 


Established vascu! np 
Early microvascular Advanced microvascular 


None 


Figure 12-1. Framework for determining HbA, targets. 
(Reproduced with permission from Ismail-Beigi F, Moghissi E, 
Tiktin M, et al: Individualizing glycemic targets in type 2 diabetes 
mellitus: implications of recent clinical trials, Ann Intern Med. 
2011 Apr 19;154(8):554-559.) 


2. Best instituted in conjunction with a certified diabetes 
educator or dietician 
D. Oral hypoglycemics 
1. Metformin (drug class: biguanides) 
a. Reduces hepatic glucose production. 
b. Average decrease in HbA, is about 1-2%. 


c. Associated with weight loss (or at least no weight gain); 
hypoglycemia is rare. 


d. Most common side effects are abdominal pain, nausea, 
diarrhea. 


e. Associated with an increased risk of vitamin B,, deficiency 


f. Relatively contraindicated in patients with estimated 
GFR < 30 mL/min because of risk of lactic acidosis 


Table 12-8. Correlation between plasma glucose and 
HgbA, . 


HbA, . (%) Mean Plasma Glucose (mg/dL) 

6 126 

7 154 
~~ 8 183 
a ooo 212 
D 1 woo 240 
o 1 mao 269 
12 298 


Metformin should be withheld in patients with 
acute illness and those undergoing surgery or 
imaging using radiocontrast. 


g- Has been shown to decrease microvascular and 
macrovascular outcomes as well as total mortality in 
obese patients with type 2 DM (UKPDS, 1998) 


h. Can be used as monotherapy or in combination with all 
other agents 


2. Glipizide, glimepiride, glyburide (drug class: sulfonylureas) 
a. Increase insulin secretion. 
b. Average decrease in HbA is about 1-1.5%. 


c. Side effects include weight gain (2-5 kg) and 
hypoglycemia, especially in the elderly, patients with 
reduced kidney function, and those with erratic eating 
habits; glyburide causes the most severe hypoglycemia 
and should not be used. 


d. Shown to reduce microvascular outcomes; no change in 
cardiovascular events. 


e. May become less effective with time, as beta cell 
function decreases. 


3. Pioglitazone (drug class: thiazolidinediones) 
a. Increases insulin-stimulated glucose uptake by skeletal 
muscle cells and decreases hepatic glucose production 
. Hypoglycemia is rare. 
Average decrease in HbA, is about 0.5-1.4%. 
. Tends to increase HDL and decrease triglycerides. 


Side effects include weight gain up to 6 kg and edema. 
. Increases risk of heart failure (relative risk ~3) and 


b 
c. 
d 
e. Can take weeks or months to obtain maximum effect 
f. 
8 
fracture 

h 


. Some evidence that pioglitazone decreases cardiovascular 
events. 


Do not use thiazolidinediones in patients with 
heart failure or edema. 


4, Sitagliptin, linagliptin, vildagliptin (drug class: dipeptidyl 
peptidase 4 (DPP4) inhibitors) 

a. Incretins (glucose-dependent insulinotropic polypeptide 
[GIP] and glucagon-like peptide 1 [GLP-1]) are 
intestinal peptides that augment insulin secretion in 
the presence of glucose or nutrients in the gut; they are 
inactivated by the enzyme DPP4. 


b. DPP4 inhibitors potentiate physiologic GLP-1. 

c. Decrease HbA, by -0.75%. 

d. No GI side effects; average weight gain < 1 kg. 

e. No data on macrovascular or microvascular outcomes 

5. Empagliflozin, dapagliflozin, canagliflozin (drug class: 

SGLT-2 inhibitors) 

a. Increase urinary glucose excretion by inhibiting SGLT-2 
in the renal proximal tubule 

b. Hypoglycemia is rare, but rate of genitourinary 
infections is increased. 

c. Weight loss of up to 3 kg 

d. Must reduce dose in patients with estimated GFR of 
30-60 mL/min; should not be used if estimated GFR 
is < 30 mL/min or in the setting of volume depletion or 
hypotension. 
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e. Empagliflozin is shown to decrease cardiovascular events 
and mortality in patients with established cardiovascular 
disease and is recommended as second-line therapy in 
patients with DM and established cardiovascular disease 
not controlled with metformin. 


E. Liraglutide, exenatide (drug class: GLP-1 receptor agonists) 


1. Increase insulin secretion, reduce glucagon secretion, slow 
gastric emptying and increase satiety 


2. Given subcutaneously 
3. Decrease HbA, by 1% 


4, Most common side effects are nausea and vomiting, which 
can be reduced by dose titration. 


5. Weight loss of up to 4 kg 


6. Contraindicated in patients with a history of chronic 
pancreatitis or pancreatic cancer 


7. Liraglutide is shown to decrease cardiovascular events and 
mortality in patients with established cardiovascular disease 
and is recommended as second-line therapy in patients 
with DM and established cardiovascular disease not 
controlled with metformin. 


. Insulin 


1. Types of insulin (Table 12-9) 
2. Reduces HbA, by 1-2.5% 
3. Adverse effects of insulin 
a. Hypoglycemia, especially with short-acting forms 


b. Weight gain of 2-4 kg 


Table 12-9. Types of insulin. 


Onset of Duration of 
Action Peak Action 

Rapid Acting 
“Uspro 5-15min 45-75min. 24h 
Aspat 10-20min  40-50min 35h 
“ShortActing 

Human Regular U100 ~30 min 2-4h 5-8h 

Intermediate Acting 

Human NPH ~2h 4-10h 10-16 h 

Long Acting 

Glargine ~2h No peak 20 to >24h 
“Detemir ah Nopeak  6-24h 
“Deglidec ho Nopeak  >40h 
Premixed 

NPH/regular 70/30 30-60 min 2-10h 10-18h 

(70% NPH/30% regular) 

Lispro 75/25 (75% NPL <15 min 1-2h 10-18h 

[neutral protamine 

lispro, similar to 

NPH]/25% lispro) 
spart 70/30 <I5min  1-2h 1018h 


(70% NPH/30% aspart) 
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G. Choosing a medication to treat type 2 DM (Table 12-10) 


Metformin is the preferred initial therapy in 
most patients with type 2 DM. 


. Most studies compare an agent to placebo, so direct 


comparison data are limited. 


. 75% of patients require more than 1 drug by 9 years; 


there is no evidence that any specific combination is better 
than another, although agents that reduce cardiovascular 
events are the recommended second agents in patients with 
established vascular disease. 


. Consider starting metformin plus a second agent in 


patients who have an HbA, > 9%. 


. Patients with DKA, hyperosmolar hyperglycemic 


state (HHS), or an HbA, > 10% should be given 
insulin as the initial therapy, although some patients 
may eventually be able to stop insulin and reach goal 
with oral agents. 


5. Using insulin to manage type 2 DM 


a. Beta cell function declines over time in type 2 DM, so 
many patients will eventually need insulin. 

b. The first step is to add long-acting basal insulin to oral 
agents, titrating the insulin dose to the fasting blood 
sugar. 

c. Ifthe HbA, target is not achieved, options include 
adding a rapid-acting insulin, such as lispro, with meals, 
switching to twice daily biphasic insulin, or adding a 
GLP-1 receptor agonist. 

d. Sulfonylureas should be stopped when short-acting 
insulins are used because of increased hypoglycemia. 


Treatment of Hypertension 


Most patients should be treated to a goal of < 140/90 mm Hg. A 
goal of < 130/80 mm Hg can be considered in patients with a high 
risk of cardiovascular disease if it can be achieved without excessive 
side effects. See Nephropathy section and Chapter 23, Hyperten- 
sion for details. 


Table 12-10. Pharmacologic treatment options for type 2 diabetes mellitus. 


Drugs Efficacy Hypoglycemia Risk 


Weight Side Effects Costs 


Monotherapy: If HbA, is > 9%, start with dual therapy. If the HbA, is > 10%, consider starting with combination injectable therapy. Otherwise, start 
with metformin monotherapy. 


Neutral/loss Gastrointestinal Low 
Lactic acidosis 


Dual Therapy: If HbA, . target not achieved after approximately 3 months of monotherapy, add a second drug to metformin (order not meant to denote 
any specific preference; choice dependent on variety of patient- and disease-specific factors). 


Sulfonylurea High Moderate 
Thiazolidinedione High Low 
DPP-4-i Intermediate Low 
SGLT-2-i' Intermediate Low 
GLP-1-RA' High Low 
Insulin (basal) Highest High 


Gain Hypoglycemia Low 
Gain Edema Low 
Heart failure 
Fractures 
Neutral Rare High 
Loss Genitourinary High 
Dehydration 
Fractures 
Loss Gastrointestinal High 
Gain Hypoglycemia High 


Triple Therapy: If HbA, target not achieved after approximately 3 months of dual therapy, proceed to 3-drug combination (order not meant to denote 
any specific preference; choice dependent on variety of patient- and disease-specific factors). 


Possible triple therapy combinations: 


Metformin + Sulfonylurea + Thiazolidinedione or DDP-4-i or SGLT-2-i' or GLP-1-RA' or Insulin 
Metformin + Thiazolidinedione + Sulfonylurea or DDP-4-i or SGLT-2-i' or GLP-1-RA' or Insulin 
Metformin + DPP-4-i + Sulfonylurea or Thiazolidinedione or SGLT-2-i' or Insulin 

Metformin + SGLT-2-i' + Sulfonylurea or Thiazolidinedione or DDP-4-i or GLP-1-RA' or Insulin 
Metformin + GLP-1-RA' + Sulfonylurea or Thiazolidinedione or SGLT-2-i' or Insulin 
Metformin + Insulin (basal) + Thiazolidinedione or DDP-4-i or SGLT-2-i' or GLP-1-RA' 


If HbA, target not achieved after approximately 3 months of triple therapy and patient taking oral combination, move to basal insulin or GLP-1-RA; if 
the patient is taking GLP-1-RA, add basal insulin; or if the patient is taking optimally titrated basal insulin, add GLP-1-RA or mealtime insulin. Metformin 
therapy should be maintained, whereas other oral agents may be discontinued on an individual basis to avoid unnecessarily complex or costly regimens 
(ie, adding a fourth antihyperglycemic agent.) 


'Note: In patients with established cardiovascular disease, the American Diabetes Association now recommends liraglutide or empagliflozin as the second agent. 
DPP-4-i, dipeptidy! peptidase-4 inhibitor; GLP-1-RA, glucagon-like peptide-1—receptor agonist; HbA, , hemoglobin A, ; SGLT-2-i, sodium-glucose cotransporter-2 inhibitor. 


ict 


Treatment of Hypercholesterolemia (see 
Chapter 23, Hypertension for additional detail) 


A. All patients with DM should be counseled regarding lifestyle 
therapy for hypercholesterolemia (exercise, weight loss, reduc- 
ing saturated and trans fat intake, increasing intake of plant 
sterols and viscous fiber). 


B. Patients younger than 40 years with no ASCVD risk factors 
(LDL cholesterol > 100 mg/dL, hypertension, smoking, chronic 
kidney disease, albuminuria, or family history of premature 
ASCVD) do not need treatment beyond lifestyle therapy. 


C. Patients younger than 40 years with risk factors or ASCVD 
should take high-dose statins. 


D. Patients aged 40-75 years without risk factors should take 
moderate-dose statins; those with risk factors or ASCVD 
should take high-dose statins. 


E. Patients over 75 years should take moderate- to high-dose 
statins, if tolerated. 


E The ADA recommends that high-risk patients with a history 
of ASCVD who cannot tolerate high-dose statins should take 
moderate-dose statins plus ezetimibe. 
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G. In patients with ASCVD whose LDL cholesterol is 


2 70 mg/dL while taking maximally tolerated statin 
therapy, adding ezetimibe or a PCSK9 inhibitor should 
be considered. 


Antiplatelet Therapy 


A. Low-dose aspirin (75-162 mg/day) is indicated for secondary 


B. 


prevention in all patients with cardiovascular disease. 


Low-dose aspirin is indicated for primary prevention in 

patients with diabetes and increased cardiovascular risk 

(ASCVD 10-year risk > 10%; see Chapter 2, Screening and 

Health Maintenance for information on calculating risk). 

1. Patients with low cardiovascular risk (10-year risk < 5%) 
should not take aspirin for primary prevention; the risk of 
bleeding is higher than the potential benefit. 


2. Aspirin should be considered in patients with intermediate 
risk (10-year risk of 5—10%). 


. Clopidogrel, 75 mg/day, should be used in patients with 


aspirin allergies. 


CHIEF COMPLAINT 


PATIENT W 


Mr. G is a 56-year-old African American man with diabetes, 
chronic hepatitis B, CAD status post MI 2 months ago, 
hypertension, and a history of stroke 1 year ago. He is tak- 
ing many medications, including Humulin 70/30 20 units 
twice daily, metoprolol, aspirin, atorvastatin, lisinopril, furo- 
semide, and ribavirin. Despite all of these problems, he has 
been slowly improving and reported at his last visit 5 weeks 
ago that he had recently given up his walker for a cane. Today 
you are paged by his sister, who reports that Mr. G is very 
weak and cannot get up; his home glucose monitor reading 
is ‘critical high.” Mr. Gs voice is barely recognizable over the 
phone, and he is unable to respond to your questions. You 
advise his sister to call 911. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The differential diagnosis at this point is very broad and difficult 
to organize. It is helpful to recognize that Mr. G appears to be 
suffering from the syndrome of delirium and to use the framework 
for delirium to organize your thinking (see Chapter 11, Delirium 
and Dementia). It is also reasonable to consider Mr. G’s underlying 
chronic medical problems as important clinical clues and initially 
focus on the serious complications of these conditions; in other 
words, initially focus on diseases for which he has a high pretest 
probability: 

1. Diabetes: DKA, HHS, infection with or without sepsis. 


. CAD: recurrent MI, possibly with heart failure or cardiogenic 


shock 


. Cerebrovascular disease: recurrent stroke 


. Chronic hepatitis B: hepatic encephalopathy 


Table 12-11 lists the differential diagnosis. 


Table 12-11. Diagnostic hypotheses for Mr. G. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 


Leading Hypothesis 


Hyperosmolar 
hyperglycemic state 
(HHS) 


Delirium/coma 
Polyuria 
Polydipsia 
Dehydration 


Plasma glucose 
Serum/urine ketones 


Active Alternative: 


Must Not Miss 


Delirium/coma 
Polyuria 
Polydipsia 
Dehydration 


Plasma glucose 
Bicarbonate 
Serum/urine ketones 


Fever 


Blood cultures 
Urinalysis 
Chest radiograph 


Chest pain 
Dyspnea 


ECG 


Cerebrovascular 
accident 


Hemiparesis 
Aphasia 


Physical exam 
Head CT or MRI 


Hepatic 
encephalopathy 


Delirium 
Cirrhosis 


Clinical diagnosis 
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Mr. G could have any, or a combination, of these conditions. 
His critical high blood sugar makes a complication of diabe- 
tes the leading hypothesis; all of the other diagnoses are 
“must not miss” hypotheses. 


When Mr. G arrives in the emergency department, he is 
barely responsive but able to move all 4 extremities. His 
BP is 65/50 mm Hg; pulse, 120 bpm; RR, 24 breaths per 
minute; temperature, 37.2°C. His lungs are clear, and car- 
diac exam shows an 5, with no S, or murmurs. His abdomen 
is nontender, and there is no peripheral edema. He has no 
foot ulcers. Initial laboratory tests include the following: 


Sodium, 140 mEq/L; K, 4.9 mEq/L; Cl, 110 mEa/L; 
HCO., 20 mEq/L; BUN, 99 mg/dL; creatinine, 4.3 mg/dL; 
glucose, 1246 mg/dL. 

Arterial blood gases: pH 7.40; PO,, 88 mm Hg; PCO,, 
35 mm Hg. 
WBC is 6400/mcL, with 75% polymorphonuclear 
neutrophils, 3% bands, 16% lymphocytes, and 4% mono- 
cytes. Albumin, 4.0 g/dL; total bilirubin, 0.3 mg/dL; alka- 
line phosphatase, 175 units/L; AST, 40 units/L; ALT, 
56 units/L; INR, 1.1. 

Serum ketones, negative 


(1.6 x [glucose - 100]) 
100 
=140+1.6(11)=158 


Corrected serum Na = measured Na + 


Urinalysis: 2+ protein, 4+ glucose, no ketones, 
35-5 WBC/hpf, occasional bacteria 


Is the clinical information sufficient to make a 
į diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Hyperosmolar 
Hyperglycemic State 


Textbook Presentation 

Patients who have HHS are usually older type 2 diabetics with the 
gradual onset of polydipsia, polyuria, and lethargy. They become 
extremely dehydrated, with reduction in urinary output, and have very 
high serum glucose levels, accompanied by alterations in mental status. 


Disease Highlights 
A. Epidemiology 
1. Risk factors include older age, nursing home residence, 
inability to recognize thirst, and lack of access to fluids. 
2. Mortality rate is 5-6%, compared to < 2% in patients with 
DKA. 
B. Pathogenesis 
1. Reduced effective insulin concentrations and a concomitant 
increase in counterregulatory hormones lead to increased 
hepatic and renal glucose production and impaired glucose 
utilization in peripheral tissues. 
2. Glycosuria leads to an osmotic diuresis with loss of free 
water in excess of electrolytes, leading to hyperosmolality. 
3. As volume depletion occurs, urinary output drops, and 
hyperglycemia worsens. 
4, Insulin levels are higher than in DKA and are adequate to 
prevent lipolysis and ketogenesis. 


C. Precipitating factors 


1. The 3 most common precipitants are infection, lack of 
compliance with insulin, and first presentation of diabetes. 


2. Other precipitants include postoperative state, 
cerebrovascular accident, MI, pancreatitis, alcohol 
abuse, trauma, thyrotoxicosis, and medications 
(eg, corticosteroids, atypical antipsychotic drugs 
[especially olanzapine and risperidone], total parenteral 
nutrition). 
D. Clinical manifestations 
1. History 
a. Symptoms and signs usually evolve over several days or 
even weeks. 
b. Common findings include polyuria followed by decreased 
urinary output, polydipsia, fatigue, and weight loss. 
c. Abdominal pain generally does not occur in HHS, as it 
does in DKA. 
d. Neurologic manifestations 
(1) Lethargy and disorientation common 
(2) Focal neurologic findings, including seizures, 
can occur with hyperglycemia and resolve with 
normalization of serum glucose. 
(3) Changes in mental status correlate with the degree 
of hyperosmolarity. 
(a) 20-25% present with coma. 
(b) Coma is present in half of the patients with 
effective serum osmolality of > 320 mOsm/L. 
(c) Must search for another cause of altered mental 
status if osmolality < 320 mOsm/L 
2. Physical exam 
a. Hypothermia often seen resulting from peripheral 
vasodilation 
b. Signs of dehydration often seen (see Chapter 28, Acute 
Kidney Injury) 
c. Tachycardia and hypotension suggest severe dehydration 
or underlying sepsis. 


Evidence-Based Diagnosis 
A. Typical total body water deficit is 20-25% (about 9 L). 


B. See Table 12-12 for laboratory findings in HHS compared 
with DKA. 


Table 12-12. Laboratory findings in HHS and DKA. 


Laboratory Parameter HHS DKA 
Plasma glucose (mg/dL) > 600 > 250 
Arterial pH > 7.30 <73 


Serum bicarbonate (mEq/L) >18 <18 


Serum ketones Negative or small Positive 
Anion gap Variable >12 
Effective serum osmolality > 320 Variable 


(mOsm/L)! 


‘Effective serum osmolality = 2 x Na (mEq/L) + glucose (mg/dL)/18. 
DKA, diabetic ketoacidosis; HHS, hyperosmolar hyperglycemic state. 
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Treatment 
A. Patients with HHS generally need more fluid and less insulin seri osmolality 2 x theacuited Na + glucose- (2x 
than thosewiih: DKA. 138) + 1246/18 = 345). 

B. Figure 12-2 outlines the treatment approach. Have you crossed a diagnostic threshold for 
the leading hypothesis, HHS? Have you ruled 
out the active alternatives? Do other tests 

MAKING A DIAGNOSIS need to be done to exclude the alternative 
diagnoses? 


z 


Mr. G's glucose is > GOO mg/dL, ketones are negative, and Mr. G fulfills the diagnostic criteria for HHS. It is not necessary to 
calculated serum osmolality is 345 mOsm/L (effective consider other diagnoses, but it is essential to determine the pre- 
cipitant for this event. Considering Mr. G’s complicated history, he 


Complete initial evaluation. Check capillary glucose and serum/urine ketones to confirm hyperglycemia and 
ketonemial/ketonuria. Obtain blood for metabolic profile. Stat IV fluids 1.0 L of 0.9% NaCl per hour. 


a a a Oe 


y pH > 6.9 pH < 6.9 IV Route IV Route Establish adequate 


Determine hydration status (DKA and HHS) (DKA and HHS) kidney function (urinary 
| | output — 50 mL/h) 


Severe y Cardiogenic 
hypovolemia shock 


Mild 
dehydration l 


Administer 0.9% Hemodynamic 
NaCl (1.0 L/h) monitoring/ 
y vasopressors 


Evaluate corrected 
serum Nat 


Y 
Serum Na* Serum Nat Serum Nat 
high normal low 


= 


0.45% NaCl 0.9% NaCl 
(250-500 mL/h) (250-500 mL/h) 
depending on depending on 
hydration state hydration state 


Figure 12-2. Management of adult patients with HHS. BUN, blood urea nitrogen; Bwt, body weight; DKA, diabetic ketoacidosis; HHS, 
hyperosmolar hyperglycemic state; IV, intravenous; SC, subcutaneous. (Reproduced with permission, from Kitabchi AE, Umpierrez GE, 
Miles JM, Fisher JN. Hyperglycemic crises in adult patients with diabetes. Diabetes Care. 2009; Jul;32(7):1335-1343.) 
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is at risk for many of the precipitants of HHS, especially infection, 
MI, and cerebrovascular accident. 


Always look for the precipitant when patients 
present with either HHS or DKA. 


CASE RESOLUTION 


X 


Mr. G's chest radiograph is clear, his urine and blood cul- 
tures are negative, his ECG shows no acute changes, and 
his cardiac enzymes are normal. He responds well to IV 
hydration and insulin therapy. When he becomes more alert, 
he reports that he had become depressed and had stopped 
taking his insulin. 
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| have a patient with acute diarrhea. How do | 
determine the cause? 


Keith W. Hamilton, MD 


CHIEF COMPLAINT 


PATIENT V 


Mr. C is a 35-year-old man who comes to your outpatient 
office complaining of 3 days of diarrhea. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


A first step in assessing diarrhea is to categorize the frequency 
and duration of bowel movements. Diarrhea is defined as at least 
3 loose bowel movements per day. Often patients and clinicians 
will mislabel loose bowel movements as diarrhea solely because the 
stool is loose. If a patient does fit the clinical criteria for diarrhea, 
the diarrhea can be further characterized as acute, persistent, or 
chronic. Acute diarrhea has a duration of less than 14 days, per- 
sistent diarrhea 14-29 days, and chronic diarrhea at least 30 days. 
The differential diagnosis varies significantly based on the duration 
of symptoms. This chapter focuses specifically on diagnosis and 
treatment of acute diarrhea. 

Acute diarrhea can be further subcategorized into infectious 
and noninfectious causes, with infectious causes accounting for the 
majority of cases of acute, self-limited diarrheal illnesses. 

Several factors are important in reasoning through a case of 
acute diarrhea including (1) associated signs and symptoms, 
(2) duration of symptoms, (3) exposure history, (4) history of 
immunosuppressive conditions, and (5) epidemiology of specific 
infectious pathogens. 

A detailed history of symptoms and exposures helps guide the 
evaluation and treatment of acute diarrhea. Noninfectious diarrhea 
is typically characterized by lack of constitutional symptoms and 
presence of a culprit medication, supplement, food, or other con- 
dition (eg, pancreatic insufficiency). Therefore, taking a thorough 
history of medications, supplements, diet, and underlying medical 
conditions is essential to prioritize an initial differential diagnosis 
for acute diarrhea. 

Infectious diarrhea can be associated with symptoms such as 
fever, myalgias, severe abdominal cramping, nausea, vomiting, and 
stool with blood or mucus. However, lack of any of these symptoms 
does not rule out a diagnosis of infectious diarrhea. Symptoms of 
infectious diarrhea may also suggest whether the diarrhea origi- 
nates in the large or small bowel, which can narrow the likelihood 
of specific pathogens. Patients with large volume, watery bowel 
movements, nausea, vomiting, abdominal cramping, bloating, and 
gas are more likely to have gastroenteritis and the pathogens most 
commonly associated with this condition. Mucus or blood in the 


What is the differential diagnosis of diarrhea? 
How would you frame the differential? 
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stool is rarely present in gastroenteritis. In contrast, patients with 
tenesmus and passage of many small-volume stools with blood 
and/or mucus are more likely to have colitis and the pathogens 
more commonly associated with this condition. 
Figure 13-1 presents a clinical algorithm and a broad differen- 
tial diagnosis using this framework. 
A. Noninfectious diarrhea 
1. Medications and other ingestible substances (some with 
osmotic effect) 
a. Sorbitol (gum, mints, pill fillers) 
b. Mannitol 
c. Fructose (fruits, soft drinks) 
d. Fiber (bran, fruits, vegetables) 
e. Lactulose 
. Magnesium-containing medications 
a. Nutritional supplements 
b. Antacids 
c. Laxatives 
. Malabsorption 
a. Lactose intolerance 
b. Pancreatitis 
. Medications causing diarrhea through nonosmotic means 
a. Metformin 
b. Antibiotics 
c. Colchicine 
d. Digoxin 
e. Selective serotonin reuptake inhibitor antidepressants 
B. Infectious diarrhea 
1. Gastroenteritis 
a. Viral (most common) 
(1) Caliciviruses (including norovirus) 
(2) Rotovirus 
. Bacterial 
(1) Vibrio cholera 
(2) Escherichia coli 
(3) Shigella species 
(4) Salmonella species 
(5) Campylobacter species 
(6) Yersinia enterocolitica 
Preformed toxin-mediated 
(1) Staphylococcus aureus 
(2) Clostridium perfringens 
(3) Bacillus cereus 
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‘Supportive care includes fluid repletion, loperamide, and/or bismuth salicylates. 


Severe symptoms include fever >38.5°C (101.3°F), >26 loose bowel movements per day, hypovolemia, severe abdominal pain, and need 


for hospitalization. 


°Significant conditions include age 270 years, immunocompromise (e.g. advanced HIV, organ transplant, bone marrow transplant, 
immunocompromising medications), pregnancy, and inflammatory bowel disease. 
‘Public health implications include concern for outbreak or diarrhea in healthcare worker, childcare worker, or food handler. 


Figure 13-1. Diagnostic approach to diarrhea. 


2. Colitis 


a. Shigella species 

b. E coli 

c. Campylobacter species 
d. Salmonella species 

e. Y enterocolitica 

f. Clostridium difficile 
g. Cytomegalovirus 

h. Adenovirus 


The first symptom the patient noted was loss of appetite 
while eating breakfast. He was unable to finish his usual cup of 
coffee and bowl of cereal. During his 20-minute drive to work 
he became nauseated and diaphoretic. Upon arriving at work, 
he had a low-grade fever and abdominal cramping and then 
soon after had an episode of vomiting. Over the next 24 hours, 
diarrhea developed with 5 bowel movements during that time. 
He describes the stool being watery and brown without any 
blood. He has no medical problems and takes no medications 
or supplements. He has had no recent changes in his diet. 


At this point, what is the leading hypothesis, 
į what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Naming the problem in the most descriptive possible way, taking 
into account the pivotal points in the presentation, is an important 
first step in prioritizing a differential diagnosis. In this case, the prob- 
lem could be called acute-onset, watery diarrhea, or even acute-onset 
gastroenteritis. Correspondingly, the differential diagnosis should 
focus on causes of acute diarrhea and gastroenteritis. The presence of 
constitutional symptoms and the lack of concurrent medical condi- 
tions, offending foods, supplements, and medications make causes of 
noninfectious diarrhea much less likely. When prioritizing a differen- 
tial diagnosis, assessing the epidemiology, or frequency of diagnoses 
in the population of interest, is helpful. In cases of acute diarrhea, 
at least 87% result from infectious causes. Therefore, based on the 
epidemiology of acute diarrhea, an infectious etiology is more likely. 
The presence of nausea and vomiting and lack of colitis-associated 
symptoms of mucous, blood, and tenesmus makes pathogens that 
cause gastroenteritis more probable. 

To prioritize the differential diagnosis, a thorough travel, expo- 
sure, medical, and sexual history is essential. International travel is 
especially important given the regional differences in epidemiology 
of infectious pathogens. Exposure history should include detailed 
dietary history, water exposures through drinking or swimming, 
healthcare exposure, antibiotic exposure, contact with animals, 
known sick contacts, and exposure to childcare settings. Table 13-1 
lists specific exposures and corresponding pathogens. Past medical 
history should focus on known history of immunocompromising 
conditions, medications, or history of past infections that would 
raise suspicion of an immunocompromising condition such as 
HIV. The most common pathogens associated with diarrhea in 
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Table 13-1. Exposures and corresponding pathogens. 


Exposure 


Associated pathogen(s) 


Foodborne 


Public meals (eg, hotels, cruise ships, 
resorts, restaurants, catered events) 


Fruits or unpasteurized fruit juices, 
vegetables, leafy greens, and sprouts 


Salmonella species, Campylobacter species, Yersinia enterocolitica, Staphylococcus aureus, 
Cryptosporidium species, STEC, Listeria monocytogenes, Brucella species, Mycobacterium bovis, 
Coxiella burnetii 


STEC, Clostridium perfringes, Salmonella species, Campylobacter species, Y enterocolitica, S aureus, 
Trichinella species 


Norovirus, nontyphoidal Salmonella species, C perfringes, Bacillus cereus, S aureus, Campylobacter 
species, ETEC, STEC, L monocytogenes, Shigella, Cyclospora cayetanensis, Cryptosporidium species 


Norovirus, nontyphoidal Salmonella, STEC, L monocytogenes, C cayetanensis, Cryptosporidium species, 
hepatitis A 


Raw or undercooked eggs 
(including egg salad) 


Swimming in or drinking untreated Campylobacter species, Cryptosporidium species, Giardia species, Shigella species, Salmonella species, 
fresh water STEC, P shigelloides 


Cryptosporidium species and less commonly organisms in untreated freshwater (when disinfectant 
chemical levels are too low) 


Pigs Balantidium coli 
Poultry Nontyphoidal Salmonella species 
Reptiles Nontyphoidal Salmonella species 


Shigella species, Salmonella species, Campylobacter species, Giardia species, Cryptosporidium species, 
Neisseria gonorrhoeae, Chlamydia trachomatis, syphilis, herpes simplex virus 


Norovirus, Clostridium difficile, Shigella species, Cryptosporidium species, Giardia species, STEC, rotavirus 


Travel to resource-challenged countries E coli (ETEC, EIEC, EAIC), Shigella species, Salmonella species, Campylobacter species, Vibrio cholera, 
Entamoeba histolytica, Giardia species, Blastocystis species, C cayetanensis, Cystoisospora belli, 


Cryptosporidium species 


EAEC, enteroaggregative Escherichia coli; EIEC, enteroinvasive E coli; ETEC, enterotoxogenic E coli; STEC, Shiga toxin—producing £ coli. 
Modified with permission from Shane AL, Mody RK, Crump JA, et al: 2017 Infectious Diseases Society of America Clinical Practice Guidelines for the Diagnosis and Management of 
Infectious Diarrhea, Clin Infect Dis. 2017 Nov 29;65(12):1963-1973. 


immunocompetent persons are also the most common in immu- 
nosuppressed persons, but opportunistic pathogens—such as v 
parasites (eg, Cryptosporidium, Giardia, Cyclospora, Cystoisospora) 
and microsporidia; bacteria (eg, Mycobacterium avium complex); 
and viruses (eg, cytomegalovirus)—increase in prevalence. 
Timing of onset of symptoms relative to a potential culprit food 
exposure may also help determine a potential causative pathogen. 
Diarrheal illness caused by preformed toxins often cause symptoms 
within several hours of exposure, whereas non-toxin—mediated 
diarrheal illnesses have incubation periods of at least 24 hours. 


Mr. C is otherwise in good health. He reports no recent ill- 
nesses or antibiotic exposures. There have been no recent 
changes in his diet and he has eaten only food prepared at 
home for the last week. He lives with his wife. He works as a 
bus driver. He has not traveled out of New York City, where 


(continued) 


236 / CHAPTER 13 


C. Transmission 
he lives and works. He reports no known sick contacts, but 1. 
he has a 2-year-old child in daycare that he drops off and 
picks up every weekday. He has no pets at home and has had 2 
no recent contact with animals. 


Norovirus is easily transmissible via the fecal-oral route, 
airborne droplets, food, and fomites. 


. Norovirus is the most common cause of foodborne 
diarrhea, and numerous outbreaks have been reported in 


The physical exam is notable for temperature, 38.2°C; restaurants, catered events, and cruise ships. 


BP is 110/60 mm Hg and pulse is 100 bpm while lying 3. 
down; BP is 90/72 mm Hg and pulse is 126 bpm while 

standing; RR, 12 breaths per minute. Sclera and conjunc- Á 
tiva are normal. The abdomen is soft and diffusely tender 
with hyperactive bowel sounds. The rectal exam shows 
brown, heme-negative stool. 


y 


Norovirus is very stable in the environment, resisting 
chlorine and alcohol disinfectants. 


. Attack rates as high as 50% have been documented in 
outbreaks. 


D. Incubation period is 1-2 days. 


Is the clinical information sufficient to make a 


Evidence-Based Diagnosis 
diagnosis? If not, what other information do 


A. In almost all cases, norovirus should be diagnosed clinically 


you need? ‘ á 
based on consistent symptoms as well as ruling out exposures 
or risk factors that would make diagnostic testing necessary. 
Table 13-2 lists the differential diagnosis for Mr. C. B. Polymerase chain reaction (PCR) testing is available to 


confirm a diagnosis, but testing should be reserved for public 
health investigations and in patients who have reasons for 
diagnostic testing (see Figure 13-1). 


Leading Hypothesis: Norovirus 


Textbook Presentation G ; 
C. PCR is available as a part of some molecular multipathogen 


stool panels, which are increasing in clinical use. However, 
testing should not be performed as most cases of norovirus can 
be diagnosed clinically. 


Acute vomiting is usually the presenting symptom. The onset of diar- 
thea typically follows the vomiting. Mild abdominal cramping and 
low-grade fever are common. Symptoms typically resolve by 3 days. 


Di Highlight 
isease Highlights Treatment 


A. Calciviruses, of which norovirus and closely related viruses 


such as sapovirus are the most common cause of adult viral A. Supportive care 


gastroenteritis, account for about 80% of cases. 


B. Most commonly occurs in winter. 


Table 13-2. Diagnostic hypotheses for Mr. C. 


Diagnostic 
Hypotheses 


Demographics, Risk 
Factors, Symptoms 
and Signs 


Important Tests 


Leading Hypothesis 


Hyperacute onset 
Vomiting usually 
present 


Resolution in 
24-48 hours 
PCR testing available 


Toxin-mediated 
gastroenteritis, such 
as Staphylococcus 
aureus 


Common food 
poisoning 
Onset 1-8 hours 
after exposure 
Vomiting is 
predominant 


Rapid resolution, 
within 12 hours 


Bacterial 
gastroenteritis, 
such as Salmonella 
infection 


Usually foodborne 
Suggestive clinical 
syndromes 

High fevers possible 


Bacterial stool 
cultures 


Rotavirus 


Contact with children 
Vomiting common 
and constitutional 
signs present 


PCR, polymerase chain reaction. 


Resolution in 
24-72 hours 


1. Most patients with acute diarrhea require only supportive 
care. Supportive care is meant to provide rehydration and 
symptom relief. 


2. Rehydration 
a. Oral rehydration is generally sufficient. 


b. For patients with mild diarrhea and little volume 
depletion, oral fluids (eg, sports drinks, pediatric 
electrolyte drinks, and soup broth) are appropriate 
rehydration. 


c. For patients with more significant volume depletion, oral 
rehydration solutions should contain NaCl, KCI, HCO, 
or citrate, and glucose. The World Health Organization 
oral rehydration solution has the following composition: 


(1) Sodium: 75 mmol/L 
(2) Chloride: 65 mmol/L 
(3) Glucose: 75 mmol/L 
(4) Potassium: 20 mmol/L 
(5) Citrate: 10 mmol/L 


d. If this solution is not available, patients can be 
instructed to mix the following in 1 L of water 
(1) One-half teaspoon of salt 
(2) One-quarter teaspoon of baking soda 
(3) 8 teaspoons of sugar 

e. In patients who cannot tolerate oral rehydration or who 
are very volume depleted, intravenous fluids (lactated 
Ringer solution or normal saline) are indicated. 

3. Antidiarrheals (such as loperamide) are safe and effective 
for patients without bloody diarrhea (dysentery) or concern 
for C difficile infection. Using antidiarrheals in a patient 
with dysentery or C difficile may lead to: 


a. Prolonged fever 


b. Toxic megacolon and colonic perforation 


c. Hemolytic uremic syndrome in patients with Shiga 
toxin—producing Æ coli (STEC). 


4. Antiemetics 
5. Diet 


a. BRAT diet (banana, rice, applesauce, toast) is often 
recommended. 


b. Dairy products should be avoided. (See discussion below). 


B. Antimicrobial therapy 


1. Treatment other than supportive care is not necessary for 
norovirus-like illnesses. 


2. Empiric antimicrobial therapy is recommended for diarrheal 
infections only in limited circumstances (see Figure 13-1). 


MAKING A DIAGNOSIS 


VW 


At the time of the patient's initial visit he was beginning 
to feel better. He still noted an “upset stomach” and was 
having watery diarrhea every 2-3 hours. He had not had 
any vomiting in about 6 hours and was able to tolerate 
fluids. 


Have you crossed a diagnostic threshold 
į for the leading hypothesis, norovirus? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


In this case, given the classic symptoms, childcare exposure, and 
epidemiologic likelihood of norovirus as a cause of community- 
acquired gastroenteritis, it is the most likely diagnosis. The clini- 
cal history, lack of suspicious exposures, and the lower frequency 
of other causes in community-acquired gastroenteritis (see 
Table 13-3) make other causes less likely. Although toxin-mediated 
gastroenteritis is a consideration, there is no commercially available 


Table 13-3. Infectious causes of diarrhea in the United States. 


Estimated Annual % Infections that are 
Organism Number of Cases’ Foodborne 
Norovirus 5.46 million 26 
“Salmonella 1.02 million 94 
Campylobacter 850,000 80 
STEC 180,000 76 
Shigella 130,000 31 
Giardia 80,000 7 
Cryptosporidium 60,000 8 
-Vibrio -_ 50,000 65 
" Staphylococcus 240,000 100 
Clostridium 970,000 100 


1 Rounded to nearest 10,000. 
STEC, Shiga toxin-producing E coli. 
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diagnostic testing, and treatment is supportive. There are sporadic 
cases of other causes of infectious diarrhea such as Salmonella, but 
almost all of these infections resolve spontaneously. No diagnostic 
testing is warranted in this case due to lack of severe symptoms or 
risk factors for complication. In fact, only 2—15% of tests for bac- 
terial pathogens are positive and only 0.4—0.7% of tests for ova and 
parasites are positive in resource-rich settings. Patients and settings 
that indicate need for evaluation include the following: 


A. Patients with bloody diarrhea 
B. Outbreak is suspected 
C. Patients at high risk for infecting others, including: 
1. Residents of long-term—care facilities 
2. Daycare workers 
3. Food service workers 
4. Healthcare workers 


D. Patients with severe disease (dehydration, toxic appearance, 
high fever) or risk factors for poor outcome (immunosuppres- 
sion, severe comorbid illnesses). 


E. Patients with prolonged diarrhea (>7 days) 

Must not miss diagnoses include those that would indicate 
a more significant predisposing immunosuppressive condition 
that could progress if not diagnosed (eg, HIV). Other must not 
miss diagnoses are infections that would present a public health 
concern in people who have the potential to easily spread them 
such as healthcare workers, childcare workers, and food han- 
dlers. Finally, other must not miss diagnoses include those that 
could progress rapidly to life-threatening infections, including 
C difficile, Vibrio species, and enteric fever caused by Salmonella 
typhi and Salmonella paratyphi. However, in almost all cases, these 
diagnoses can be ruled out by a careful history, and additional 
testing is not warranted unless associated characteristics and risks 
are identified. 

In this case, no compelling reason for diagnostic testing or 
treatment is present. 


In most patients with an acute diarrheal illness, 
diagnostic testing is not helpful to the patient 
but may be important from a public health 
standpoint. 


Alternative Diagnosis: Toxin-Mediated 
Gastroenteritis 


Textbook Presentation 


The presentation of this syndrome, most commonly caused by 
S aureus ot C perfringens, usually includes acute-onset vomiting 
and crampy abdominal pain. Vomiting is the predominant symp- 
tom with diarrhea being mild and watery. If present, fever is only 
low grade. Because of the very short lag between ingestion and 
illness (1-16 hours), the culprit meal is usually the last one eaten. 
Recovery is very rapid (12—48 hours). 


Disease Highlights 


A. Toxin-mediated gastroenteritis (often referred to as food 
poisoning) is not an infection; it occurs when a preformed 
toxin, produced by bacteria, is ingested. 


B. Although S aureus, B cereus, and C perfringens are the 
most common causes of toxin-mediated gastroenteritis, 
they account for only about 1% of foodborne diarrheal 
illnesses. 


1. Viral causes account for most foodborne infections. 
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Table 13-4. Clinical syndromes of toxin-mediated gastroenteritis. 


Organism Pathogenesis Incubation Source Clinical Syndrome 
Bacillus cereus Preformed toxin 1-6 hours Grains Acute onset 
Vomiting predominant 
Resolves within 2 hours 
Staphylococcus aureus Preformed toxin 1-6 hours Protein-rich food Acute onset 


8-16 hours Meats 


Clostridium perfringens Elaborated toxin 


2. Salmonella, Campylobacter, and E coli are the most common 
bacterial causes of foodborne infections. 


C. S aureus, C perfringens, and B cereus can often be recognized 
by the clinical and exposure history. Table 13-4 describes the 
clinical syndromes of these infections. 


Illnesses presenting with the acute onset of 
vomiting and constitutional symptoms, often 
with abdominal cramping, are usually caused 
by viruses or bacteria that elaborate toxins. 


Evidence-Based Diagnosis 


A. There are no diagnostic tests for toxin-mediated gastroenteritis 
available for routine clinical use. 


B. Toxin-mediated gastroenteritis should be considered in any 
patient with acute gastrointestinal symptoms and recent 
suspicious food intake. 


Treatment 


Treatment is supportive care. 


Alternative Diagnosis: Gastroenteritis 
Caused by Salmonella Species 


Textbook Presentation 


The onset of disease is usually subacute with nausea, fever, and 
diarrhea. Fever and nausea often resolve over 1-2 days while diar- 
thea persists for 5-7 days. Patients usually have watery diarrhea 
with 6-8 bowel movements each day. Salmonella gastroenteritis 
may cause higher fevers than viral or preformed toxin disease. 
Dysentery (characterized by the passage of blood and mucus often 
with tenesmus and fever) may occur. 


Disease Highlights 


A. Salmonella species cause 3 major types of disease. 
1. Diarrheal illnesses 
a. Gastroenteritis 


(1) Most common Salmonella-related disease in the 
United States 


(2) Estimated annual incidence of Salmonella: 
1.23 million cases 


b. Dysentery 
2. Bacteremia 
a. Develops in approximately 5% of patients 


b. Endovascular infections and osteomyelitis may 
complicate bacteremia. 


Vomiting predominant 
Resolves within 2 hours 


Diarrhea with abdominal 
cramping 
Lasts 1-2 days 


3. Typhoid (enteric) fever 
a. A systemic illness characterized by fever and abdominal 
pain caused by Salmonella enterica of both typhi and 


paratyphi serotypes. 
b. It is distinct from gastroenteritis, which is caused by 
nontyphoidal Salmonella. 


c. Not generally considered a diarrheal illness; however, 
diarrhea may be predominant symptom in some 
patients. 


d. While typhoid fever is a major problem worldwide, in 
the United States, it is seen most often in unvaccinated 
travelers. 


e. Typhoid fever should be considered in the differential 
diagnosis of a traveler with a febrile illness. 


Typhoid fever should be suspected in returning 
traveler with a fever. Diarrhea is not necessarily 
part of the clinical presentation. 


B. Non-typhi Salmonella is transmitted by: 
1. Food 
a. Eggs and poultry are most common sources. 
b. There are reports of infection from almost any type of 


food. 
2. Fecal-oral contact with infected patients 


a. Person-to-person transmission is less common than 
infection from contaminated food. 


b. Bacteria commonly remain in the stool for 4—5 weeks 
after infection. 


3. Animals (reptiles and poultry) known to carry Salmonella 
species. 


Evidence-Based Diagnosis 


A. Diagnosis of Salmonella gastroenteritis is made by stool culture 
or multipathogen molecular assay. 
B. Multipathogen molecular assays 
1. Sensitivity for Salmonella of 79-96% and specificity of 
100%. 
2. Results are generally available faster than those from stool 
culture. 
C. Stool culture 


1. Still considered the gold standard because sensitivity is close 
to 100%. 


2. Remains the only method of performing susceptibility 
testing in patients that require treatment. 


D. Understanding local laboratory protocols is important to 
determine what tests are performed when a stool culture is 
ordered. 


Treatment 


A. Prevention: Cooking food at adequate temperatures and good 
hand washing practices prevent most infections. 


B. Treatment 
1. Most Salmonella infections require no treatment. 


2. The patients who should receive therapy beyond supportive 
care are those who have: 


a. Severe disease (dehydration, dysentery, high fever) 
b. Immunocompromised status 
c. Age greater than 65 years 
d. Confirmed or high risk of disseminated infection 
(1) Bacteremia 
(2) Prosthetic joints or hardware 
(3) Sickle cell anemia 
e. Typhoid fever 


C. Although most patients shed bacteria for weeks after infection, 
antibiotics should not be used in attempts to prevent transmis- 
sion. Antibiotics do not shorten the duration of carriage. 


CASE RESOLUTION 


V 


Mr. C was sent home with directions for oral rehydration. 
He reported sleeping for most of the afternoon and was 
well enough to return to work the next day. By the following 
day (day 4 of the presentation), the patient was com- 
pletely better. He reported that none of his close contacts 
became ill. 


The patients symptoms lasted 48-72 hours. He required no spe- 
cific therapy. There were no suspicious food exposures and nobody 
else became ill. The case is consistent with a viral gastroenteritis 
such as that caused by norovirus. The lack of a suspicious diet 
history makes a toxin-induced foodborne illness (food poisoning) 
less likely. 


FOLLOW-UP OF MR. C 


VW 


Two weeks later Mr. C comes to see you again. He attrib- 
utes his recovery to antibiotics that he took on the day he 
saw you. (The antibiotics were left over from a prescription 
he was given for a dental infection.) About 5 days after his 
recovery, he began to feel poorly again. For the last 10 days 
he has had diarrhea, abdominal bloating, and belching. He 
denies fever, chills, nausea, vomiting, or tenesmus. There has 
been no blood in his stool. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 
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Key elements in the patients current presentation include the 
10-day duration of the symptoms, lack of constitutional symptoms, 
recent gastrointestinal illness, and recent exposure to antibiotics. 
These key features suggest that both infectious and noninfectious 
causes should be considered. Both the duration of symptoms and 
the recent gastroenteritis should raise the possibility of lactose 
intolerance. Lactose intolerance is common after gastroenteritis 
due to injury to the small bowel mucosa. Other potential diagno- 
ses include recurrent gastroenteritis, side effect of the antibiotic, 
and C difficile infection. Recurrent infectious gastroenteritis can 
occur since many of the bacteria that cause diarrhea can persist 
in the stool after clinical symptoms have resolved. This feature is 
especially common with Salmonella and Campylobacter. Antibiotics 
also have been associated with a paradoxical prolonged carriage rate 
especially in non-typhoidal Salmonella infections, possibly due to 
their effect on the intestinal microbiome. 

Diarrhea is also a common side effect of antibiotics and compli- 
cates as much as 25% of antibiotic courses. Given the recent anti- 
biotic exposure, C difficile infection should also be considered. The 
prolonged nature of the illness should prompt consideration of the 
less typical pathogens, such as parasites, but if testing is considered 
necessary, it should focus on pathogens that may be endemic to 
the specific regions of exposure. Table 13-5 reviews the differential 
diagnosis for this presentation. A targeted history focused on asso- 
ciation with milk and milk-containing foods or new medications as 
well as any new exposures or symptoms will help further prioritize 
the differential diagnosis. 


Table 13-5. Diagnostic hypotheses for Mr. C's repeat visit. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 


Leading Hypothesis 


Resolution with 
dietary changes 


Lactose 
intolerance 


Ethnic predisposition 
Recent gastrointestinal illness 
Relation to diet 


Antibiotic Common side effect of Usually resolves with 
side effect antibiotics discontinuation of 
antibiotic 
Clostridium Recent antibiotic exposure Polymerase chain 
difficile Recent healthcare exposure reaction, enzyme 
infection Proton pump inhibitor use immunoassay 
Initial presentation for glutamate 
characterized by watery dehydrogenase or 
diarrhea and cramping toxins A and B, or an 
Severe infections can have algorithm using all 
fever, leukocytosis, and of these tests 
fulminant colitis 
Recurrent Similar symptoms as initial Stool cultures 
infection illness 


Parasitic 
infection 


Most common with bacterial 
pathogen 


Exposure history common 
(often with travel) 

Consider especially in 
immunosuppressed patients 


Stool microscopy for 
ova and parasites 
Enzyme 
immunoassay for 
selected pathogens 
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v 


The patient describes 3-4 soft bowel movements a day. 
He has no abdominal pain, but has bloating and belching. He 
says he goes to the bathroom 3 or 4 additional times each 
day just to pass gas. 


The patient took 3 doses of amoxicillin on the day he 
first came to see you. He ran out after these 3 doses. The 
onset of the diarrhea occurred after completing the anti- 
biotics. He has not traveled since his infection and does 
not note any unusual exposures. He reports that he had 
kept to the “BRAT diet’ for a couple days after recovery, 
but started to reintroduce more cereal, rice, potatoes, milk, 
and yogurt as he began to feel better. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Lactose Intolerance 


Textbook Presentation 


Lactose intolerance commonly presents with symptoms of belch- 
ing, bloating, flatulence, and diarrhea. Though usually chronic, 
the symptoms may be acute or subacute in the setting of recent 
infection or dietary changes. Symptoms are associated with intake 
of milk or milk-containing products. 


Disease Highlights 


A. Lactase is the enzyme that metabolizes lactose. 
1. Rarely, it can be deficient at birth. 
2. More commonly, it can become deficient with age. 


B. It is thought that some ethnicities evolved persistent lactase 
activity because of the importance of milk products as a 
calorie source in their environments. 


C. Lactose intolerance can be caused by lactase deficiency or 
lactose malabsorption. 


1. Acquired lactase deficiency is most common in people of 
Asian, African, Middle East, Mediterranean, and Native 
American ancestry. 


2. Secondary lactose malabsorption can occur in the setting 
of underlying bowel diseases, small intestinal bacterial 
overgrowth, and infection of the small bowel. This process 
is more common in people with low levels of lactase 
activity at baseline. 


Lactose intolerance after episodes of gastroen- 
teritis has been reported as high as 50-70% but 
frequency depends on patient ethnicity. 


= 


. Milk, ice cream, and yogurt have the highest levels of lactose. 


E. Foods with high lactose and low fat (skim milk) tend to cause 
the most symptoms as these foods deliver lactose to the small 
intestine the fastest. 


Evidence-Based Diagnosis 


A. The diagnosis of lactose intolerance is made clinically based 
on a consistent history and resolution of symptoms on a 
lactose-free diet. 


B. More definitive tests, including lactose tolerance test or lactose 
breath hydrogen test, can be performed in patients in whom 
the diagnosis is likely but not clear historically. 

1. False-negative testing can occur in setting of recent 
antibiotic use. 


2. False-positive testing can occur in the setting of small 
intestinal bacterial overgrowth. 


Treatment 
A. Lactose intolerance is treated by decreasing lactose intake. 


B. Enzyme supplementation with lactase is often helpful in 
patients with chronic symptoms. 


C. In post-gastroenteritis lactose malabsorption, lactase activity 
will eventually recover when the intestinal brush border 
regenerates. 


D. Because of the high prevalence of mild lactose intolerance and 
the frequent exacerbation following gastroenteritis, patients 
with acute gastroenteritis should be advised to avoid dairy 
products for 2 weeks after recovery. 


MAKING A DIAGNOSIS 


y 


On exam he appears well. Vital signs are all normal. His 
abdominal exam reveals hyperactive bowel sounds with 
minimal distention. His abdomen is soft and nontender. 
Rectal exam reveals soft, brown, heme-negative stool. 


Have you crossed a diagnostic threshold for 
t the leading hypothesis, lactose intolerance? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Lactose intolerance is most likely, given the high incidence of this 
condition in patients following episodes of gastroenteritis as well 
as the history of association with reintroduction of dairy products. 
The patient is less likely to have an infectious cause of diarrhea 
due to lack of constitutional signs and symptoms. Although anti- 
biotic side effect should be considered, diarrhea from this cause 
typically resolves soon after cessation of the antibiotic. Another 
consideration in a patient who has had a recent antibiotic exposure 
is C difficile infection. Given the duration of symptoms of greater 
than 7 days, diarrhea caused by a parasitic infection becomes more 
of a consideration, but is still unlikely given the low prevalence in 
the United States. 


Alternative Diagnosis: Antibiotic Side Effect 


Textbook Presentation 


Patients with diarrhea as a side effect of antibiotics typically have 
watery diarrhea during a course of antibiotics. Upper abdominal 
symptoms of nausea and vomiting are rare and systemic symptoms 


should be absent. 
Disease Highlights 
A. Diarrhea complicates up to 25% of antibiotic courses. 


B. Although any antibiotic can be associated with diarrhea, those 
most commonly responsible for diarrhea are: 


1. Clindamycin 
2. Cephalosporins 
3. Ampicillin, amoxicillin, and amoxicillin-clavulanate 
C. Patients with diarrhea caused by side effects of antibiotics usu- 
ally have mild disease that occurs either during or immediately 


after a course of antibiotics. Possible causes of this type of 
diarrhea are numerous: 


1. Change in intestinal flora 


2. Nonantimicrobial effect of antibiotics such as the 
promotility effects of erythromycin. 


Evidence-Based Diagnosis 

A. Diarrhea due to antibiotic use is more likely when certain 
features are present: 
1. History of previous diarrhea associated with antibiotics 
2. Mild to moderate symptoms 


B. Symptoms almost always resolve shortly after discontinuation 
of antibiotics. 


Treatment 


A. Diarrhea as a side effect of antibiotic use usually resolves with 
discontinuation of antibiotics. 


B. Probiotic agents may reduce the risk of antibiotic-associated 
diarrhea and may shorten an episode once it has occurred. 


C. Antidiarrheal agents such as loperamide can provide 
symptomatic relief. 


Alternative Diagnosis: C difficile Infection 


Disease Highlights 


A. C difficile accounts for 10-20% of diarrhea in the setting of 
recent antibiotic exposure. 


B. C difficile causes diarrhea via toxin-mediated effects on the 
large bowel, which can present with severe diarrhea, often with 
abdominal pain and leukocytosis. 


C. Risk factors for C difficile include advanced age, hospitaliza- 
tion, antibiotic use, and proton pump inhibitor use. 

1. Although C difficile is classically associated with healthcare 
exposure, the incidence of community-associated C difficile 
is rising, with up to 41% of all cases of C difficile being 
community-associated in some areas. 


2. C difficile should also be suspected in hospitalized patients 
with unexplained leucocytosis. 


3. C difficile has been associated with almost every antibiotic. 
Those associated with the highest risk of C difficile include 
clindamycin, fluoroquinolones, and third- and fourth- 
generation cephalosporins. 


Evidence-Based Diagnosis 


1. Polymerase chain reaction (PCR) has become the diagnostic 
standard with sensitivity > 90% and specificity > 97%. 
PCR can be performed alone or using an algorithm that 
includes screening with enzyme immunoassay for glutamate 
dehydrogenase and toxins A and B. 

2. Diagnosis can also be confirmed by direct visualization 
of pseudomembranous colitis on colonoscopy or 
sigmoidoscopy. 
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3. Culture, although highly sensitive and specific, is not 
frequently used because it is slow and because it also isolates 
non-toxin—producing strains of C difficile that are not 
clinically relevant. 


Treatment 


A. 2018 guidelines recommend oral vancomycin or fidaxomicin 
for initial episodes of C difficile. 
B. Relapse complicates 20-25% of cases of treated C difficile. 
1. An initial relapse should be treated with vancomycin or 
fidaxomicin. 


2. For subsequent recurrences, various regimens are 
recommended including prolonged courses of oral 
vancomycin with a taper, use of fidaxomicin, or fecal 
microbiota transplantation. 


C. Surgical therapy, such as colectomy, is sometimes necessary 
for patients with perforation, toxic megacolon, or severe 
infection. 


D. When possible, patients with C difficile infection should 


discontinue antibiotics. 


E. Antidiarrheal medications should be avoided because of risk 
of development of ileus or toxic megacolon. 


Alternative Diagnosis: Giardia lamblia 
(also known as Giardia intestinalis or 
Giardia duodenalis) 


Textbook Presentation 


Giardiasis can present as either acute or chronic diarrhea. It usu- 
ally occurs in patients with exposure to infected water supplies, 
although person-to-person transmission can occur. Symptoms 
usually include diarrhea, nausea, abdominal cramps, bloating, 
flatulence, and foul-smelling stools. Fever is uncommon. 


Disease Highlights 
A. Giardia is the most common parasitic cause of diarrhea in the 
United States. 


B. Most infections in the United States result from 
ingestion of contaminated water from streams and lakes 
but can also be transmitted by foodborne and fecal-oral 
routes. 


C. Incidence peaks annually during the summer and early fall 
when people most commonly participate in water sports and 
camping. 

D. Although usually sporadic, there are occasional outbreaks 
related to contamination of bodies of water used for recreation 
and drinking supplies. 


E. Common symptoms 
1. Diarrhea occurs in 96% of cases. 
2. Weight loss is present in 62% of cases. 
3. Abdominal cramps occur in 61% of cases. 
4, Greasy stools are present in 57% of cases. 
5. Belching, flatulence, and foul-smelling stools are commonly 
reported. 


E Fever is uncommon. 
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Evidence-Based Diagnosis 

A. Enzyme immunoassay has a sensitivity of over 90%. 

B. Sensitivity of microscopic examination of stool for ova is 
50-70% for 1 stool sample and 90% for 3 samples. 

Treatment 


A. The treatment of choice for G lamblia infection is oral 
metronidazole. 


B. Ifa patient has recurrence or severe disease with Giardia, 
immunosuppression (including HIV infection or immuno- 
globulin deficiency) should be suspected. 


CASE RESOLUTION 


Vy 


A lactose-free diet was recommended for the patient. PCR 
testing for C difficile was negative. The suspicion for a recur- 
rent bacterial infection or a parasitic infection was very low. 
The patient began a lactose-free diet and was better within 
3 days. After 2 weeks, he slowly reintroduced his usual diet 
without symptoms. 


CHIEF COMPLAINT 


PATIENT Z 


Mr. V is a 35-year-old man who is admitted to your acute- 
care hospital after presenting with 4 days of diarrhea. 
He reports feeling tired and weak. He is having 6-8 bowel 
movements a day. He says that he has significant abdom- 
inal pain. On the day of admission, he began to pass bloody 
stools. On physical exam, his vital signs are temperature, 
58.3°C; BF 130/84 mm Hg; pulse, 90 bpm; RR, 12 breaths 
per minute. He is orthostatic. His abdomen has hyperac- 
tive bowel sounds. It is diffusely tender, without peritoneal 
signs. His stool is a mixture of loose brown stool and blood. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The pivotal points in this case are the presence of bloody diarrhea, 
abdominal pain, and fever. Bacterial pathogens are much more 
likely than other pathogens to cause bloody diarrhea. The bacteria 
that commonly cause bloody diarrhea are Shigella species, Campy- 
lobacter species, and E coli. Salmonella species, Y enterocolitica, and 
C difficile also may cause bloody diarrhea. Noninfectious causes, 
such as ischemia or an initial presentation of inflammatory bowel 
disease, should also be considered. 

Clinically, it is impossible to differentiate, with certainty, 
between the different causes of bacterial diarrhea, but a careful his- 
tory focused on potential exposures and risk factors as well as the 
knowledge of the epidemiology of the relevant infections can help 
prioritize the differential diagnosis. Table 13-6 lists the differential 
diagnosis. 


WV 


The patient's diarrhea began 4 days prior to admission. 
The diarrhea was watery and was accompanied by abdom- 
inal cramping. He also had a low-grade fever. On the day of 
admission, he began to have blood in his stool. 


Table 13-6. Diagnostic hypotheses for Mr. V. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 


Stool culture 
High bandemia 
common 


Bacterial diarrhea, 
caused by infection 
with Shigella species 


Varies by species 

but classically 

colonic predominant 
symptoms—dysentery 


Bacterial diarrhea Constitutional Stool culture 


caused by prodrome 
Campylobacter Diarrhea with 
infection significant abdominal 


pain 
Occasional dysentery 


Bacterial diarrhea, Diarrhea, usually bloody Culture and toxin 
caused by infection Fever uncommon assay 

with Shiga Right-sided abdominal 

toxin-producing pain 

Escherichia coli 


Ulcerative colitis Usually subacute to 


chronic 


Endoscopic 
diagnosis 


Mr. V is an accountant and traveled to a conference in 
San Diego 7 days ago. He has not had any international 
travel. He has sex with men only and engages in anal recep- 
tive and anal insertive intercourse. He has had three sexual 
partners in the past 6 months and only occasionally uses 
barrier protection. He has not eaten any undercooked meat 
or poultry, and he has not had any animal contact in the 
past 6 months. 


Is the clinical information sufficient to make a 
į diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Shigella Infection 


Textbook Presentation 


Shigella infection often presents with fever and constitutional 
symptoms. Diarrhea is initially watery and may become bloody. 
The diarrhea can be frequent. Tenesmus is often present. 


Disease Highlights 


A. Shigella has been reported to be the most common cause of 
bloody diarrhea in the United States. 


B. There have been outbreaks of Shigella in people who engage in 
anal-genital or anal-oral sexual intercourse. 


C. Although there is a spectrum of disease, a patient who is 
systemically ill with classic dysentery (frequent bloody stools 
with tenesmus) is most likely to have Shigella infection. 


Evidence-Based Diagnosis 


A. Similar to the case with Salmonella (discussed earlier) both 
PCR testing (as part of multipathogen molecular panels) or 
stool culture can be used to diagnose Shigella. 


B. PCR testing is associated with high sensitivity (93-97%) and 
specificity (98-100%) for detecting Shigella species. 


C. Stool culture allows for susceptibility testing. Because of 
increasing rates of antibiotic resistance, particularly in men 
who have sex with men, culture should be performed in 
addition to molecular testing. 


D. Understanding local laboratory protocols is important to 
determine what tests are performed when a stool culture is 
ordered. 


Treatment 


A. Shigella dysentery benefits from treatment, by shortening the 
duration of symptoms and decreasing bacterial shedding. 


B. Ciprofloxacin is a reasonable empiric treatment option, but 
selection of an antibiotic should be based on susceptibility 
testing as well as knowledge of local resistance patterns in 
target populations as a result of increasing antibiotic resistance. 


Alternative Hypothesis: Campylobacter Infection 


Textbook Presentation 


Presenting symptoms of Campylobacter infection are usually 
diarrhea and abdominal pain. The diarrhea is often profuse and 
watery and preceded by fever. The fever usually resolves over the 
first 2 days of the illness, while the diarrhea and abdominal pain 
may last 4—6 days. 


Disease Highlights 


A. Campylobacter species are among the most commonly isolated 
bacterial pathogens in patients with diarrhea and the second 
most common causes of bloody diarrhea behind Shigella 
species. 

B. Campylobacter species can be carried by domestic animals such 


as birds and farm animals (eg, pigs), and they can be found in 
undercooked meat and poultry. 


C. Campylobacter rarely can be transmitted from person-to-person, 
including through genital-anal, oral-anal, and digital-anal 
contact. 


D. Common aspects of the presentation are 


1. Constitutional symptoms, including fever, occur before 
gastrointestinal symptoms. 
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2. Bloody diarrhea may occur after 2-3 days of watery 
diarrhea in a small percentage of patients. 


3. Diarrhea is often associated with abdominal pain and can 
be severe, sometimes mimicking appendicitis. 


E. Campylobacter infection can rarely be associated with 
extraintestinal complications, such as reactive arthritis and 
Guillain-Barré syndrome. 


F Bacteria commonly remain in the stool for 4-5 weeks and 
reinfection can occur. 


Evidence-Based Diagnosis 


A. Stool cultures with selective media for Campylobacter can 
make the diagnosis, but sensitivity is lower compared to other 
bacterial pathogens (37-70%). 


B. PCR testing is increasing in clinical settings and has much 
higher sensitivity (93-97%) for Campylobacter than culture; 
however, PCR testing does not provide susceptibility data, 
which can be performed only on positive cultures. 


Organisms that are generally associated with 
dysentery (Shigella, Campylobacter, Shiga 
toxin-producing Æ coli) are at least as likely to 
cause non-bloody diarrhea and a gastroenteritis- 
type illness, so the absence of bloody diarrhea 
does not rule out these diagnoses. 


Treatment 

A. Most cases of Campylobacter infection do not require 
antibiotics and are self-limited. 

B. Patients with severe symptoms (see Figure 13-1) should be 
treated with antibiotics. 


C. Fluoroquinolone or macrolide antibiotics can be used as 
empiric therapy, but resistance is increasing so choice should 
be based on local susceptibility patterns and results of 
antibiotic susceptibility testing. 


Antidiarrheals should never be used for 
patients with dysentery or signs of invasive 
infection (tenesmus, blood or mucus in stool, 


high fever, and severe abdominal pain). 


Alternative Diagnosis: Shiga toxin-producing 
E coli (STEC) 


Textbook Presentation 


STEC usually presents with diarrhea and abdominal pain. The 
pain is often worse in the right lower quadrant. Bloody diarrhea is 
very common, while nausea, vomiting, and fever are not. 


Disease Highlights 


A. Nomenclature 
1. STEC is a strain of E coli that produces Shiga toxin. 
2. STEC is also called enterohemorrhagic £ coli (EHEC). 
3. The most common strain of STEC in the United States is 
O157:H7. 
4. Other than STEC, there are 4 types of E coli that cause 
diarrheal illness in adults. 


a. Enterotoxigenic Æ coli (ETEC) is a common cause 
of travelers’ diarrhea that causes symptoms through 
elaboration of a toxin. 
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b. Enteropathogenic E coli (EPEC) is a common cause of 
watery diarrhea in adults and children. 

c. Enteroinvasive E coli (EIEC) causes bloody diarrhea 
with tenesmus similar to Shigella. 

d. Enteroaggregative E coli (EAEC) is a common cause of 
diarrhea in children and travelers’ diarrhea. 


B. STEC is most commonly associated with undercooked beef, 
but it can also be found in fecally contaminated food products 
such as produce, fruit products, and dairy products. 


C. STEC can also be transmitted by direct contact with infected 
people and livestock. 


D. Symptoms of STEC include bloody diarrhea, abdominal pain, 
and absence of fever. 


E. STEC can cause hemolytic uremic syndrome (HUS), a con- 
dition that is characterized by microangiopathic hemolytic 
anemia, thrombocytopenia, and acute kidney injury. 


Evidence-Based Diagnosis 


A. Patients infected with STEC are significantly more likely than 
patients infected with other pathogens to: 
1. Report bloody diarrhea and provide visibly bloody 
specimens 


2. Lack fever 
3. Have abdominal tenderness 
4. Have a white blood cell count > 10,000/mcL 


B. Positive culture for STEC, detection of Shiga toxin by 
immunoassay, or detection of Shiga toxin gene by nucleic acid 
amplification testing is considered diagnostic. 

1. Selective culture media for STEC is required for growth. 


2. Multipathogen molecular testing panels have demonstrated 
high sensitivity (91-100%) and specificity (97-100%) for 
STEC. 


C. Some microbiology laboratories perform testing for STEC 
with routine stool testing, but culture and toxin testing 
for STEC may need to be specifically requested in other 
microbiology laboratories. 


Treatment 
A. Treatment of STEC is controversial. 


B. Antibiotics have demonstrated mixed results in studies, but 
there is a concern for increased risk of HUS with their use. 


MAKING A DIAGNOSIS 


XE 


Mr. V is given intravenous fluids (because of the orthostatic 
hypotension) and acetaminophen. A complete blood count 
and basic metabolic panel are normal. Orthostatic symp- 
toms resolve with intravenous fluids. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, Shigella infection? 
Have you ruled out the active alternatives? 
Do other tests need to be done to exclude the 
alternative diagnoses? 


Because most infectious diarrhea is self-limited, stool cultures and 
other directed testing for bacterial pathogens do not need to be 


Table 13-7. Testing for specific causative pathogens 


of diarrhea. 


Organism 


Diagnostic Testing 


Viruses 


Calcivirus (norovirus, sapovirus), 
adenovirus, enterovirus, 
paraechovirus, rotavirus 


Salmonella species, Shigella 
species, and Campylobacter 
species 


Yersinia enterocolitica, 
Plesiomonas shigelloides, 
ETEC, EIEC, EPEC, EAEC 


Staphylococcus aureus, Bacillus 
cereus, Clostridium perfringes 
(toxin-mediated) 


Other parasites including 
Entamoeba histolytica, 
Strongyloides stercoralis, and 
Ascaris lumbricoides, Cyclospora, 


Histopathologic examination of 
intestinal biopsy 


Culture for E coli 0157:H7, Shiga 
toxin immunoassay, or nucleic 
acid amplification test for Shiga 
toxin gene 


Specialized stool culture for target 
organism, molecular assay, or 
nucleic acid amplification test 


Testing typically not performed in 
clinical practice, but specialized 
toxin assays on food (S aureus, 

B cereus) or stool (C perfringes) 
can be performed in setting of 
outbreak investigation 


Enzyme immunoassay test or 
nucleic acid amplification test 


Enzyme immunoassay test or 
nucleic acid amplification test 


Microscopic examination 

for ova and parasites using 
selected stains (trichrome, acid 
fast) depending on the target 


Cystoisopora) organism 


Trichrome stain or electron 
microscopy 


Microsporidium species 


Data from Shane AL, Mody RK, Crump JA, et al: 2017 Infectious Diseases Society of 
America Clinical Practice Guidelines for the Diagnosis and Management of Infectious 
Diarrhea, Clin Infect Dis. 2017 Nov 29;65(12):1963-1973. 


performed on every patient. Testing should be selective in order to 
facilitate pathogen detection in groups that benefit the most, while 
decreasing likelihood of false-positive testing. Details of testing 
strategies are included in Table 13-7. 

Many laboratories are now using multipathogen gastrointesti- 
nal panels, which identify a range of bacterial, viral, and parasitic 
causes of diarrhea from a single specimen. These tests are often 
more sensitive than non-molecular tests and do not require clini- 
cians to order different tests for each suspected pathogen. However, 
these methods are not able to determine antibiotic susceptibility, so 
some pathogens identified by these panels require a reflex culture. 

Patients who may benefit the most from treatment and are 
highest yield for diagnostic testing include: 


A. Patients with severe illness (bloody stool, fever, severe 
abdominal pain, > 6 bowel movements per day, hypovolemia, 
and need for hospitalization); 


B. Specific exposures that increase risk of pathogens that 
benefit from treatment (travel, high-risk sexual encounters, 
antibiotics); 


C. Patients with conditions that increase the risk of complications 
(immunosuppression, inflammatory bowel disease, pregnancy, 
and advanced age); and 


D. Situations with public health implications (confirmed 

or possible outbreak or patients who are at high risk for 

spreading disease, such as healthcare workers, food handlers, 

and childcare workers). 

In the past, testing for fecal leukocytes has been recommended 
in the diagnostic work-up of acute diarrhea with the highest 
reported sensitivity for infectious or inflammatory diarrhea of 
71-73% and specificity of 79-84%. However, the performance 
characteristics are widely variable in different settings. In addition, 
this test is not diagnostic of a particular infection and does not gen- 
erally change management or outcomes. Therefore, fecal leukocyte 
testing should not be used routinely in the diagnostic work-up of 
acute diarrhea. Fecal lactoferrin and calprotectin are newer tests 
that have been used for the diagnosis of inflammatory diarrhea, 
but there is insufficient evidence to support their routine clinical 
use for guiding the management and diagnostic testing for acute 
diarrhea. 

Although Shigella infection is most likely in this case, diagnos- 
tic testing should be performed because other pathogens including 
Campylobacter and STEC are still possible, and the management of 
these pathogens is different. 


CASE RESOLUTION 


7 


The patient was treated with supportive therapy. Anti- 
diarrheals were withheld because of his bloody diarrhea. 
Ciprofloxacin was prescribed empirically due to his severe 
symptoms. His stool was sent for multipathogen molecular 
testing, which identified Shigella. Reflex culture grew Shigella 
flexnerithat was susceptible to ciprofloxacin. 


In this case, the acute and bloody nature of the diarrhea allowed 
for the differential diagnosis to be focused on specific pathogens 
using the initial approach presented in this chapter. Epidemiologic 
factors, symptoms, and exposures allowed for further focusing of 
the differential diagnosis, which, in turn guided the appropriate 
diagnostic and therapeutic monitoring. 


REVIEW OF OTHER IMPORTANT DISEASES 
Travelers’ Diarrhea 


Textbook Presentation 


Patients with travelers’ diarrhea usually become ill in the first 
5 days of their trip from resource-rich regions to resource-limited 
ones. They usually have mild symptoms of a gastroenteritis-like 
illness. Patients are often better by the time they return home. 


Disease Highlights 


A. There are up to 10 million cases in the United States reported 
yearly. 
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B. The highest risk destinations for travelers’ diarrhea are in Asia, 
Africa, and South and Central America. 


C. The disease usually occurs in the first 5 days (with a peak 
onset at 4 days) and resolves in 1—5 days. 


D. Symptoms are usually mild to moderate but more severe 
symptoms can occur. 


E. Although the predominant cause of travelers’ diarrhea is 
enterotoxigenic EF coli (ETEC), any bacteria, virus, or parasite 
can be a causative pathogen. The local epidemiology of gas- 
trointestinal pathogens is important to inform the differential 
diagnoses in these cases. 


Treatment 


A. Prevention 
1. Ensure clean water 


a. Boiled, filtered, or chemically purified local water or 
bottled water. 


b. Ice and mixed drinks can be made with contaminated 
water. 


c. Ensure bottled water is sealed and not just bottled tap 
water. 


2. Fruit, vegetables, and table-top sauces are also sources of 
travelers’ diarrhea. 


3. Gastric acidity is natural prevention; temporarily 
discontinue proton pump inhibitors or H.-blockers if safe 
to do so. 


4, Prophylactic antibiotics 


a. Antibiotic prophylaxis is not typically recommended 
for travelers unless they are at very high risk 
for complications, such as those with severe 
immunosuppression or inflammatory bowel disease. 

b. Rifaximin, ciprofloxacin, or bismuth subsalicylate can 
be used for prophylaxis in high-risk travelers. 

c. When used, antibiotics are at least 80% effective at 
preventing travelers’ diarrhea, but there is increasing 
antibiotic resistance in many regions of the world. 


B. Treatment 
1. Antibiotics are effective at decreasing duration of symptoms. 


a. Ciprofloxacin and azithromycin are the preferred agents, 
but ultimate choice should depend on resistance rates in 
the area of travel. 


b. Antibiotics should be provided to travelers to take at 
first signs of gastrointestinal symptoms. 

2. Consider causes of travelers’ diarrhea other than ETEC 
(such as giardiasis, amebiasis), which require different 
therapies, especially if symptoms do not respond to empiric 
treatment. 
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| have a patient with dizziness. How do | 
determine the cause? 


Scott D. C. Stern, MD 


CHIEF COMPLAINT 


PATIENT X 


Mr. J is a 32-year-old man who comes to your office com- 
plaining of dizziness. 


Ww 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Dizziness may arise from diseases of the inner ear; central and 
peripheral nervous system; cardiovascular system; and occasionally, 
psychiatric conditions. This leads to an extensive differential diag- 
nosis. Fortunately, the differential diagnosis can be narrowed with 
an organized approach. The first pivotal step is to recognize that 
most patients who complain of dizziness are actually complaining 
of 1 of 3 distinct symptoms: vertigo, near syncope, or dysequilib- 
rium. (Patients who are unable to clearly describe their dizziness, 
are referred to as having ill-defined light-headedness.) Identifying 
the more specific symptom narrows the differential diagnosis and 
focuses the evaluation. Therefore, the first step asks the patient 
“What does it feel like when you are dizzy?” (Figure 14-1). 

Patients must then be given enough time, without interruptions 
or suggestions, to describe their dizziness as clearly as possible. 

Additionally, the event that triggers the symptom can also help 
classify the symptom as vertigo, near syncope, or dysequilibrium. 
For instance, dizziness that occurs when rolling over in bed or 
with head movement suggests vertigo, upon standing suggests 
near syncope, or when walking suggests dysequilibrium. It is also 
important to determine whether the symptom is constant or inter- 
mittent and to ask about other associated symptoms that may be 
important diagnostic clues (ie, other neurologic or cardiac symp- 
toms). Table 14-1 summarizes chief complaints, triggers, other 
historical features, and differential diagnoses. 

After identifying the more precise symptom that the patient is 
experiencing, the second pivotal step addresses these more specific 
symptoms in detail. 


What is the differential diagnosis of 
dizziness? How would you frame the 
differential? 


Vertigo 


Vertigo is a sense of spinning or motion and is the most com- 
mon type of dizziness. The differential diagnosis of vertigo is 
extensive and includes diseases of the peripheral nervous system 
(inner ear) and CNS (brainstem). The most important task in 
the evaluation of patients with vertigo is to identify patients with 
“must not miss” life-threatening central causes, including stroke, 
hemorrhage, tumors, and multiple sclerosis (MS). Therefore, the 
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first pivotal step in the evaluation of patients with vertigo is to 
look for clues on history and neurologic exam that suggest CNS 
disease (Figure 14-2). Since the vestibular system resides in the 
brainstem, central vertigo is often accompanied by other brain- 
stem or cerebellar findings, which is where the history and exam 
should focus. Patients should be asked about CNS symptoms of 
new severe headache or neck pain, symptoms of brainstem dys- 
function (dysarthria, diplopia, facial weakness), symptoms of 
cerebellar dysfunction (ataxia or incoordination) and examined 
for brainstem or cerebellar signs (dysconjugate gaze, facial weak- 
ness, other cranial nerve abnormalities, abnormal gait, abnormal 
Romberg, dysmetria, or papilledema). The CNS exam should also 
carefully look for nystagmus. While many patients have physio- 
logic endpoint nystagmus (a few beats of nystagmus on far lateral 
gaze), some types of nystagmus suggest a central etiology. These 
include the following: 


1. Bidirectional nystagmus refers to nystagmus that occurs both 
when the patient looks to the left and to the right. (The fast 
component goes to the left when the patient is looking left and 
to the right when the patient is looking right.) 


. Nystagmus that is not inhibited by visual fixation on an object. 


. Nystagmus that lasts > 1 minute or fails to fatigue with 
repetition. 


Table 14-2 contrasts the features distinguishing central from 
peripheral vertigo. Any patient with unexplained CNS symptom(s) 
or sign(s) should have prompt evaluation of the brainstem, prefer- 
ably with MRI. 

The second pivotal step in vertiginous patients without obvi- 
ous CNS symptoms or signs, reviews the time course of the vertigo 
as well as its trigger to determine the appropriate evaluation and 
differential diagnosis (Figure 14-3). 

This is critical because surprisingly some patients with central 
vertigo do not have obvious CNS symptoms and signs and may 
not be identified by that first pivotal step. A systematic evaluation 
can nonetheless identify these patients. In particular, the precise 
duration of each episode of vertigo must be determined because this 
dramatically narrows the differential diagnosis. Although patients 
may say that their vertigo started days ago, the follow-up question 
must ascertain how long each individual episode lasts. Another key 
question is whether the vertigo is actually triggered by head move- 
ment or simply made worse by head movement. Almost all causes of 
vertigo are made worse by head movement but only some are actu- 
ally precipitated/triggered by head movement. These two questions 
(episode duration and trigger) identify 3 distinct groups of patients 
with vertigo (Figure 14-3). 

The most common group are patients with episodes of vertigo 
that are very brief (typically < 1 minute) that are triggered by head 
motion (and absent while still). Virtually all such patients have 
benign paroxysmal positional vertigo (BPPV) that can be evaluated 
with the Dix Hallpike maneuver (discussed below). 


248 / CHAPTER 14 


Dizziness 


Y 


“What does it feel like 


when you are dizzy?” 


Inconsistent or 


Spinning Falling Fainting unclear description 
y y y y 
Vertigo Dysequilibrium Near syncope lll-defined light-headedness 


See Figures 14-2 


ae) T 
See Figure 14-6 See Chapter 31 


a a 


See Figure 14-7 


Figure 14-1. Diagnostic approach to dizziness. 


Table 14-1. Classification and characteristics of dizziness. 


Vertigo 


Near Syncope 


Dysequilibrium 


Ill-defined 
Light-headedness 


Chief complaint 


Associated symptoms and 
other important historical 
features 


Key physical exam findings 


Differential diagnosis 


Spinning or sensation of 
self motion (when none is 
occurring) 


Turning over in bed, 
looking up to shelf, moving 
the head 


CNS signs or symptoms 
(eg, dysarthria, headache, 
diplopia, ataxia, neck pain) 
Auditory symptoms (eg, 
hearing loss, tinnitus) 
Attack duration 


Cranial nerve exam 
Gait 

Finger to nose exam 
Romberg 

HINTS plus exam 


Peripheral: 
BPPV 
Vestibular neuritis 
Meniere disease 
Central: 
Cerebrovascular disease 
Multiple sclerosis 
Cerebellar hemorrhage 
Migraine 
Brainstem tumors 
VAD 


Sense of impending loss of 
consciousness 


Orthostatic hypotension 
upon standing 


Other: Sporadic 


Tunnel vision 

Syncope during exercise 
Palpitations 

Melena or rectal bleeding 
Abdominal pain 

History of heart disease 
Medications 


Orthostatic blood pressure 
and pulse 


Cardiac exam for murmur, 
JVD, or S, 


Cardiac 
Arrhythmias 
Aortic stenosis 
Pulmonary embolism 
Vasovagal 
Orthostatic 
Dehydration 
Hemorrhage 
Medication 
Hypoglycemia 


Unstable while seated, 
standing or walking 
Falling 


Diabetes 
Neuropathy 
Visual problems 
Medications 


Gait 

Romberg 

Position sense 
Sensation 

Cranial nerve exam 
Finger to nose exam 


Multiple sensory deficits 
Parkinson disease 
Cerebellar degeneration 
or stroke 

Vitamin B,, deficiency 
Tabes dorsalis 
Myelopathy 

Normal pressure 
hydrocephalus 


Floating, vague 


Multiple somatic complaints 
Feeling down or hopeless 
Anhedonia 


Depression 

Generalized anxiety disorder 
Panic attacks 

Somatization disorder 
Medications 

Subtle presentations of 
vertigo, near syncope, or 
dysequilibrium 


BPPV, benign paroxysmal positional vertigo; CNS, central nervous system; HINTS, head impulse, nystagmus, test of skew; JVD, jugular venous distention; VAD, vertebral artery dissection. 


Dizzy 


i 


Vertigo 


Neurologic symptoms 
or signs (cranial nerve, 
cerebellar, gait exam, 
central nystagmus!) 


No 


See Figure 14-3 


1See Table 14-2. 
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Yes —= 


Evaluate for stroke, CNS etiology —— MRI 


Figure 14-2. Vertigo pivotal step 1: evaluate CNS signs and symptoms. 


Table 14-2. Features distinguishing central from 
peripheral vertigo. 


Finding Peripheral Vertigo Central Vertigo 
CNS symptoms and Rare Common 
signs (eg, headache, 
dysarthria, diplopia, 
ataxia, cranial nerve 
palsies) 
Imbalance Mild to moderate! Severe 
Nystagmus Inhibited by fixation Not inhibited by 


fixation 

May change direction 
Lasts > 1 minute 
Does not fatigue 


Unidirectional 
Lasts < 1 minute 
Fatigues with 
repetition 


characteristics 


‘Patients with peripheral lesions can usually walk, whereas those with central lesions may 
have great difficulty. 


The second group has recurrent episodes of vertigo that lasts 
for minutes to hours. The vertigo for these patients is typically 
made worse by motion but is spontaneous and present even with- 
out motion. The differential diagnosis for such patients includes 
TIA, vestibular migraine, or Meniere disease. Useful clues in such 
patients include cardiovascular disease risk factors (suggesting 
TIA), a headache history (suggesting vestibular migraine), or a 
history of other auditory symptoms such as tinnitus or hearing loss 
(suggesting Meniere disease) (Figure 14-4). 

The third group of patients has vertigo that is continuous for 
days and made worse by motion. This syndrome is referred to as 
the acute vestibular syndrome and may be caused by vestibular 
neuritis, stroke, or other CNS causes. A detailed approach to 
such patients is critical to detect small brainstem strokes that may 
initially be subtle and yet lead to life-threatening complications. 
The approach to the acute vestibular syndrome is discussed in 
detail below and illustrated in Figure 14-5. 


As mentioned above, many patients have other, nonvertiginous 
causes of dizziness, including near syncope and dysequilibrium. 


Near Syncope 


The differential diagnosis and approach to near syncope is covered 
in detail in Chapter 31. 


Dysequilibrium 


Dysequilibrium is the sensation of falling or imbalance associated 
with difficulty walking or standing and can arise from abnormal- 
ities of the brain, cerebellum, spinal cord, or peripheral nerves. 
Common causes include Parkinson disease, normal-pressure 
hydrocephalus, cerebellar degeneration (eg, alcoholic cerebellar 
degeneration), cerebellar stroke, vertebrobasilar insufficiency 
(VBI), vitamin B, deficiency, tabes dorsalis, diabetes mellitus, and 
multiple sensory deficits. The cranial nerve, cerebellar, gait, and 
sensory exams may provide critical clues that help focus the diag- 
nosis. Gait disturbances may suggest Parkinson disease (shuffling 
gait) or cerebellar disease (wide-based gait). Stocking glove sensory 
deficits are typical of diabetic neuropathy, whereas loss of propri- 
oception suggests posterior column disease (ie, vitamin B,, defi- 
ciency, tabes dorsalis, and some compressive spinal lesions). A 
diagnostic approach is illustrated in Figure 14-6. 


Ill-defined Light-headedness 


In practice, many patients have difficulty describing their symp- 
tom and are referred to as having ill-defined light-headedness 
(Figure 14-1). Such patients may suffer from any of the aforemen- 
tioned disorders but cannot describe the symptom in a manner that 
allows it to be recognized. Others have nonspecific dizziness that 
may be caused by depression, anxiety, or a medication. Patients 
with ill-defined light-headedness should be asked about neurologic 
and cardiac symptoms and signs that may point to the involved 
system. For instance, dizzy patients with other CNS symptoms 
or signs (new headache, double vision, ataxia, or diplopia) almost 
certainly have CNS disease, whereas patients who note dizziness 
immediately on standing associated with a drop in their BP almost 
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Vertigo triggered by motion, Spontaneous vertigo Spontaneous vertigo 
Brief episodes < 1 minute Multiple episodes Monophasic illness 
(But recurring for weeks) Lasting minutes to hours (or days) Symptoms for days 


BPPV, benign paroxysmal positional vertigo; CNS, central nervous system; TIA, transient ischemic attack. 


Figure 14-3. Vertigo pivotal step 2: evaluate the trigger and duration. 


Intermittent hearing loss Clear association Other CNS symptoms, older age, 
Tinnitus with migraines CVD risk factors 


CNS, central nervous system; CVD, cerebrovascular disease; MRA, magnetic resonance angiography; TIA, 
transient ischemic attack. 


Figure 14-4. Approach to vertigo of intermediate duration. 


DIZZINESS / 251 


Acute vestibular syndrome 


1. Acute persistent vertigo 

2. Lasting days to weeks 

3. Associated with nausea and vomiting, head motion intolerance, 
gait unsteadiness, and nystagmus on gaze assessment 
Risk of stroke 25% 


Distinguish vestibular 
neuritis, stroke, or other 


Negative HINTS plus exam? 
No CNS signs or symptoms 


Vestibular 
neuritis 


CNS signs Headache 
‘ ; é MRI 
cranial nerve, cerebellar and gait exam Neck pain —— > vaate DCNS CAUSE 
HINTS plus exam Inability to walk 


Any of the following: 
CNS signs or symptoms 


HINTS plus exam! 
Failure to improve in 72 hours 


'Positive HINTS plus exam requires any of the following: Normal head impulse test, direction changing 
nystagmus, purely vertical nystagmus, positive tests of skew deviation, new hearing loss. 


2Negative HINTS plus exam requires all of the following: Abnormal head impulse test, no direction changing 


nystagmus, no skew deviation, and no new hearing loss. 


CNS, central nervous system; HINTS, head impulse test, nystagmus, and tests of skew deviation. 


Figure 14-5. Vertigo: approach to acute vestibular syndrome. 


certainly have orthostatic hypotension causing their dizziness. The 
approach to patients with ill-defined light-headedness is illustrated 


e. Alcohol intoxication 


in Figure 14-7. 


The complete differential diagnosis of dizziness is listed below. 


Differential Diagnosis of Dizziness 


A. Vertigo 


1. Peripheral 
a. BPPV 
b. Labyrinthitis or vestibular neuritis 
c. Meniere disease 
d. Uncommon etiologies: head trauma, herpes zoster 
2. Central 
a. Cerebrovascular disease 
(1) VBI 
(2) Cerebellar or brainstem stroke 
(3) Cerebellar hemorrhage 
(4) Vertebral artery dissection (VAD) 
(5) Brainstem aneurysm 


b. Cerebellar degeneration 


p 


Migraine 
d. MS 


f. Phenytoin toxicity 
g- Inhalant abuse 


h. Tumors of the brainstem or cerebellum 


. Near syncope (See Chapter 31, Syncope.) 
. Dysequilibrium 


1. Brain (Parkinson disease, normal-pressure hydrocephalus) 
2. Cerebellum (degeneration, tumor, infarction) 


3. Spinal cord (vitamin B, deficiency, tabes dorsalis, 
compressive lesions) 

4. Peripheral nerves (vitamin B „ deficiency, diabetes 
mellitus) 


5. Miscellaneous: Multiple sensory deficits, drugs (alcohol, 
benzodiazepines, anticonvulsants, aminoglycosides, 
antihypertensives, muscle relaxants, cisplatin) 


. Nonspecific dizziness 


1. Psychological 

a. Major depression 

b. Anxiety, panic disorder 

c. Somatization disorder 
2. Recently corrected vision (new glasses, cataract removal) 
3. Medication side effect 
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Dysequilibrium 


proprioception 


| | 
Loss of Stocking glove 
neuropathy 


CAD, coronary artery disease; CVD, cerebrovascular disease; MS, multiple sclerosis; PVD, peripheral vascular disease. 


Figure 14-6. Diagnostic approach to dysequilibrium. 


W 


Mr. J reports that when he is dizzy, it feels as though the 
room is spinning. His first episode occurred 5 days ago 
when he rolled over in bed. The spinning sensation was very 
intense, causing nausea and vomiting. It lasted < 1 minute. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Clearly, Mr. J is describing vertigo, the most common complaint 
in patients with dizziness. See Figure 14-1. Patients with vertigo 
complain that either they or their surroundings are spinning. 
Recognizing that Mr. J is suffering from vertigo allows the exam- 
iner to limit the differential diagnosis to the subset of diseases that 
cause vertigo (Table 14-1). 

As noted above, the first pivotal step in the evaluation of 
patients with vertigo is to look for signs or symptoms that suggest 
central vertigo. Since these are must not miss diagnoses, a careful 
neurologic history and exam searching for cranial nerve or cerebel- 
lar findings is crucial (Figure 14-2). 


Vv 


On further questioning, Mr. J reports that he had a similar 
episode 5 years ago. Other than nausea, he has no other 
symptoms. Specifically, he has not had definitive CNS 
symptoms such as new severe headache or neck pain, diplo- 
pia, numbness, weakness, dysarthria, or trouble walking. On 
physical exam, he appears anxious. His vital signs are BF, 
110/70 mm Hg; RR, 16 breaths per minute; pulse, 84 bpm; 
temperature, 57.0°C. HEENT exam reveals extraocular 
muscles intact with 15 beats of horizontal nystagmus on 
left lateral gaze. This stops after repeating the maneuver 
several times. Optic disks are sharp and visual fields are 
intact to confrontation. On neurologic exam, cranial nerves 
are intact (except for the nystagmus). Hearing is grossly 
normal. Gait and finger to nose testing are normal. Romberg 
is negative. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Fortunately, Mr. J does not have signs or symptoms suggesting 
central vertigo. The next step in vertiginous patients without obvi- 
ous CNS symptoms or signs is to review the time course of the 
vertigo and its trigger to determine the appropriate evaluation and 
differential diagnosis (Figure 14-3). 
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Headache or 
other neurologic 
symptom/sign 


t 


Hearing loss 


History of cardiac disease 
Palpitations, tunnel vision 


Nonvestibular dizziness on Incriminating 
standing, orthostatic hypotension medication 


= pa 


None 


1Consider emergent head CT if cerebellar hemorrhage is being considered. Follow-up MRI is recommended. CT angiography, Magnetic resonance angiography should be 


considered in patients with stroke or patients with neck pain who may have VAD. 


CNS, central nervous system; CVA, cerebrovascular accident; ENT, ear, nose, and throat; MS, multiple sclerosis; VAD, vertebral artery dissection; vertebrobasilar insufficiency. 


Figure 14-7. Diagnostic approach to ill-defined light-headedness. 


7 


Mr. J. reports that his symptoms started 3 days ago but 
that he has had many episodes each day, perhaps 5-10. 
Each episode lasts 30-60 seconds and then resolves and 
are brought on by turning over in bed or bending down. He 
has also observed that the vertigo resolves if he is still. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Mr. J’s history of very brief episodes of vertigo that are triggered, 
and not just exacerbated, by motion strongly suggests BPPV, the most 
common cause of vertigo. Given this and the lack of CNS signs and 
symptoms, BPPV is the leading hypothesis. An alternative diagnosis, 
that is much less likely given the duration of symptoms and lack of 
tinnitus or hearing loss would be Meniere disease. See Table 14-3. 


Leading Hypothesis: BPPV 


Textbook Presentation 


BPPV typically presents with the abrupt onset of severe dizziness. 
Patients often describe feeling like the room is spinning. They 
often note that the symptoms began when they rolled over in bed, 


Table 14-3. Diagnostic hypotheses for Mr. J. 


Leading Hypothesis 


Benign Vertigo lasts seconds, Thorough neurologic 
paroxysmal precipitated by rolling over history and physical 
positional in bed or looking up to shelf exam (to exclude 
vertigo Peripheral type nystagmus CNS lesions) 


Meniere Vertigo lasts for minutes Thorough neurologic 
disease to hours history and physical 
Tinnitus, exam 
Intermittent hearing loss Audiogram 


Peripheral type nystagmus 


looked up (to get something out of a closet), or bent down to tie 
their shoe. Each episode is brief (lasting 10—20 seconds) rather than 
persistent (as in vestibular neuritis). However, since the episodes 
occur in clusters, patients often complain of vertigo that occurs 
for days or weeks. A careful history can help make this distinction. 
Symptoms may recur years later. 
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Determining the duration of a single episode 
of vertigo is critical to establishing the correct 
diagnosis. 


Patients with BPPV often complain of vertigo 
with head motion. However, this is not diag- 
nostic of BPPV as many forms of vertigo are 
worsened with head motion. 


Disease Highlights 


A. 
B. 


C. 


Most common cause of vertigo (17-42%) 
Vertigo typically precipitated by positional changes 
(rolling over in bed, looking up) 


Dizziness may also be worsened on standing. However, 
symptoms that occur only on standing (and not rolling 
over, etc) suggests orthostatic dizziness (see below). 


. Vertigo is brief, usually lasting < 15 seconds but may last as 


long as 90 seconds. 


. Patients typically have clusters of attacks over several weeks 


to 1 month and then remission. Recurrent clusters occur in 
about half of patients. 


Secondary to a free-floating canalith usually within 1 of the 
semicircular canals (usually the posterior semicircular canal). 
Head motion starts the canalith in motion that continues 
when the head stops. This creates turbulent flow within the 
endolymph, resulting in the sensation of motion (vertigo). 
The precipitant is usually unknown, although BPPV may be 
caused by labyrinthitis or head trauma. 


Evidence-Based Diagnosis 


Ae Patients with all 4 of the following criteria usually have BPPV 


(88% sensitive, 92% specific; LR+ 11, LR- 0.13): 

1. Recurrent vertigo 

2. Duration of attack < 1 minute 

3. Symptoms invariably provoked by changing head position 
a. Lying down or turning over in bed or 


b. 2 of the following: Reclining the head, rising from 
supine, or bending forward 


4. Not attributable to another disorder 


. One study reported the following symptoms in patients with 


BPPV: 

1. All patients with BPPV complained that turning over in 
bed provoked the vertigo. 

2. 50% of patients complained of imbalance but falling was 
rare (only 1/61). Given the rarity of falling, this should 


raise the concern for another disorder. 


. Nystagmus in BPPV 


1. Positional nystagmus is common. Changes in position 
cause movement of the canalith within the involved 
semicircular canals, which triggers vertigo and may cause 
nystagmus. 


2. Spontaneous nystagmus is absent. (In spontaneous 
nystagmus, change in gaze without a change in head position 
triggers nystagmus.) Spontaneous nystagmus should alert 
clinicians to alternative diagnoses. 


. The Dix Hallpike maneuver can elicit nystagmus in patients 


with suspected BPPV. 


1. The maneuver is only useful in patients with suspected 
BPPV (those with vertigo that is brief, positional, and 
without neurologic symptoms or spontaneous nystagmus) 
and could be confusing in other patients. 


2. Typical findings of nystagmus induced by the Dix Hallpike 
maneuver in BPPV patients include 


a. A latency period of 2-5 seconds between the time the 
patient’s position is changed and the nystagmus begins. 

b. Nystagmus is brief (usually < 30 seconds), and fatigues 
with repetition of maneuver. 

c. Nystagmus is usually mixed, with a rotary upward 
beating. Occasionally, the nystagmus is horizontal or 
not evoked at all. 

(1) Sensitivity, 75%; specificity, 94% 

(2) A superb video demonstrating the Dix Hallpike 
and Epley maneuvers can be found at 
https://www.youtube.com/watch?v=LxD-lgqix-s. 


d. Alarm features that suggest a central (brainstem) 
disorder include nystagmus that begins immediately 
(without a latency period), lasts longer than 1 minute, 
fails to fatigue, is not suppressed by visual fixation, or is 
purely vertical. 


. CNS imaging should be performed in patients with findings 


that suggest central disease and in patients with atypical 
findings for BPPV, including patients with symptoms that 
persist or progress. 


Treatment 


A. 


B. 


Most patients recover regardless of therapy over 2—6 weeks but 
recovery can take months. 


The Epley maneuver is a rotational maneuver that repositions 
the canalith and is effective (56%) at stopping vertigo. 


. Vestibular rehabilitation (a series of patient movements that 


triggers central adaptation) is another option. 


. Vestibular suppressants (meclizine and benzodiazepines) may 


cause drowsiness, worsen imbalance, and delay CNS adapta- 
tion and should be used only when necessary for patients with 
frequent intolerable spells. 


Surgical options are available for patients with refractory 
symptoms but are rarely necessary. 


MAKING A DIAGNOSIS 


Mr. J’s history is characteristic of BPPV. At this point, the Dix 
Hallpike maneuver should be performed to evaluate positional 
nystagmus. 


VY 


Mr. J reports intense vertigo with the maneuver. A mixed 
upward beating nystagmus is noted, which lasts for 
20 seconds. After repeating the maneuver, the nystagmus 
disappears. 

Have you crossed a diagnostic threshold for 

Vi the leading hypothesis, BPPV? Have you ruled 

out the active alternatives? Do other tests 
need to be done to exclude the alternative 
diagnoses? 


The clinical history, exam, and lack of risk factors for CNS 
disease or CNS signs all point to peripheral rather than central 
vertigo. The duration of each vertiginous episode suggests BPPV 
rather than vestibular neuritis or Meniere disease. The Dix 
Hallpike maneuver is completely consistent with BPPV. Given 
this, and the lack of tinnitus or hearing loss, further evaluation is 
not necessary. 
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CASE RESOLUTION 


v 


An Epley maneuver is performed resulting in resolution 
of Mr. J's symptoms. One month later he returns and is 
feeling well. 


CHIEF COMPLAINT 


PATIENT V 


Mr. D is a 40-year-old white man who complains of diz- 
ziness. His past medical history is unremarkable except 
for controlled hypertension. Detailed questioning reveals 
that he has had a constant spinning sensation for the last 
3-4 days. He has no history of similar episodes or hearing 
loss. Although head movement exacerbates the symptom, 
it is persistent even when he is still. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


As noted in the beginning of the chapter the first pivotal point 
in dizzy patients distinguishes vertigo from near syncope or dys- 
equilibrium (see Figure 14-1). Clearly, Mr. D is suffering from 
vertigo. The second step searches for CNS signs or symptoms 
that might suggest central vertigo (Figure 14-3). This requires a 
careful neurologic history and exam searching for cranial nerve or 
cerebellar findings. 


— 


Mr. D denies any history of significant headaches. He denies 
any history of prior or current neurologic complaints, such 
as diplopia, visual loss, ataxia, or unexplained motor or sen- 
sory symptoms. He does note some intermittent nausea. 
On physical exam his vital signs are BF 126/62 mm Hg; 
pulse, 74 bpm; RR, 16 breaths per minute; temperature, 
37.0°C. HEENT exam reveals that his pupils are equal, 
round, react to light and accommodation. Extraocular 
movements are intact. Neurologic exam reveals normal gait, 
motor strength, sensation, negative Romberg sign, and 
intact cranial nerves. 


Mr. D has no obvious symptoms or signs to suggest central ver- 
tigo. As noted above, the next step in vertiginous patients without 
obvious CNS symptoms or signs is to review the time course of the 
vertigo as well as its trigger to determine the appropriate evaluation 
and differential diagnosis (see Figure 14-3). 


Y 


Mr. D repeats that his vertigo has been present for days. 
He reports that head motion makes it worse, but that it is 
also present even while he is still. He has never had any prior 
similar episodes. 


Unlike our first patient Mr. J, Mr. D has vertigo that is con- 
tinuous, lasting for days and spontaneous (that is present even 
without head motion). Patients with a single prolonged episode 
(days) of spontaneous vertigo (present without motion) are clas- 
sified as having the acute vestibular syndrome. Its differential 
diagnosis includes vestibular neuritis, stroke, and other CNS 
causes (ie, MS). Of these, vestibular neuritis is the most com- 
mon and the leading hypothesis. Mr. D’s history of hypertension 
increases his risk of stroke, but his young age makes it less likely. 
He has not had any prior symptoms suggestive of MS (eg, diplo- 
pia, dysarthria, weakness) but this could still represent his initial 
presentation. Additionally, he has no history of cancer making 
metastatic disease unlikely but a primary CNS neoplasm remains 


possible. Table 14-4 lists the differential diagnosis. 


Table 14-4. Diagnostic hypotheses for Mr. D. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 


Leading Hypothesis 


Vestibular 
neuritis 


Vertigo lasts for days 
All of the following: 
Absent skew, abnormal exam (to exclude 
head thrust, peripheral CNS lesions) 
type nystagmus Consider MRI 


Thorough neurologic 
history and physical 


Brainstem Older age, history of 

stroke hypertension, diabetes 
mellitus, atrial fibrillation, 
tobacco use, prior stroke 


Brain MRI 
Oligoclonal bands in 
cerebrospinal fluid 


Multiple 
sclerosis 


CNS lesions developing 
at different times and 
places: prior episodes of 
visual loss (optic neuritis), 
weakness, diplopia 


Head CT scan or 
MRI/MRA 


Posterior fossa Prior malignancy 
tumor Headache, papilledema, 
focal neurologic deficit 
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Patients with the acute vestibular syndrome often have nausea 
and vomiting, gait intolerance, and spontaneous or gaze-evoked 
nystagmus. A detailed approach to such patients is critical to 
detect serious brainstem strokes or other processes that may be 
subtle before progressing to life-threatening complications. Many 
patients with brainstem strokes or other serious brainstem disor- 
ders can be rapidly identified by the aforementioned neurologic 
history, cranial nerve, and cerebellar exam. Severe gait instability, 
an inability to stand unaided, or any other neurologic signs or 
symptoms watrant neuroimaging (usually with MRI). However, 
roughly 25% of patients with the acute vestibular syndrome 
have suffered from a stroke and but lack obvious abnormalities on 
a typical neurologic review of systems, cerebellar and cranial nerve 
exam. The identification of these patients is greatly facilitated by 
the HINTS examination. The components of the HINTS exam 
are the head impulse test, nystagmus, and tests of skew deviation. 
This exam is highly sensitive at detecting strokes and other CNS 
causes in patients with the acute vestibular syndrome (sensitivity, 
98%; specificity, 85%; LR+, 6.5; LR-, 0.02) and in fact even more 
sensitive for brainstem strokes than initial diffusion-weighted MRI 
(DW-MRI). Specifically, any of the following suggest a stroke or 
other CNS cause: (1) a normal head impulse test, (2) nystagmus 
that is direction changing, or (3) vertical skew deviation. Each of 
these is explained below and can be seen at https://collections.lib. 
utah.edu/details?id=177180 

In the head impulse test, the examiner holds the patient’s head 
in their hands and asks the patient to focus on the examiner’s sta- 
tionary nose. The examiner then rapidly turns the patient’s head 
while the patient tries to stay focused on the examiner’s nose. In 
patients with an intact vestibular ocular reflex, the patient is able 
to maintain eye contact with the examiner’s nose despite the head 
thrust. 

In vestibular neuritis, the vestibular-ocular reflex is impaired, 
and the eyes move with patient’s head making them unable to 
maintain visual fixation on the examiner's nose. The patients eyes 
then saccade back to return the nose to focus. This is referred to as 


a positive head thrust test. Thus, patients with vestibular neuritis 
usually have an abnormal head impulse test, which is paradoxi- 
cally reassuring. See https://ars.els-cdn.com/content/image/ 1-s2.0- 
S0733861915000365-mmc3.mp4 

On the other hand, the vestibular ocular reflex is often intact 
in patients with central vertigo from a posterior fossa stroke. Such 
patients are usually able to maintain focus on the examiner’s finger 
or nose when their head is turned and such patients usually have a 
normal (or negative) head impulse test. 

The head impulse test should not be utilized to evaluate patients 
with brief episodes of vertigo, which are not suggestive of the acute 
vestibular syndrome because the results may be confusing. 

In summary, a negative (normal) head thrust in a patient with 
the acute vestibular syndrome suggests a central lesion rather than 
vestibular neuritis. 

Direction changing nystagmus refers to nystagmus in which 
the fast component is in one direction on rightward gaze, and in a 
different direction on leftward gaze. This suggests central disease. 
(In peripheral disease, the fast component beats in the same direc- 
tion regardless of the direction of gaze.) 

Skew deviation is a condition in which the eyes are not aligned 
in the vertical plane. This is more easily identified during a cover- 
uncover test. See http://emcrit.org/misc/posterior-stroke-video/. 
Skew deviation suggests central pathology. 

Taken together, a careful neurologic exam that included the 
HINTS examination was 96.8% sensitive and 98.5% specific for 
stroke or other central causes of the acute vestibular syndrome 
(LR+, 64; LR-, 0.03). See Table 14-5. 

In summary, patients with the acute vestibular syndrome 
should undergo a thorough neurologic review of symptoms, cranial 
nerve, cerebellar, and HINTS exam. Any of the following suggests 
CNS disease and warrants neuroimaging (preferably with MRD: 
(1) abnormal neurologic symptom, (2) abnormal neurologic sign, 
or (3) normal head impulse test, (4) bidirectional nystagmus, or 
(5) vertical skew deviation. The approach to patients with the acute 
vestibular syndrome is illustrated in Figure 14-5. 


Table 14-5. Findings in acute vestibular syndrome: central vertigo versus vestibular neuritis. 


Vestibular neuritis Central Vertigo 

Frequency Frequency LR+ LR- 
HINTS Exam 
Normal (negative) head impulse test 5% 85% 17 0.16 
Direction changing nystagmus’ 8% 38% 4.75 0.67 
Abnormal tests of vertical skew deviation 2% 30% 15 0.71 
Any 1 of 3: Negative head thrust, skew deviation, or direction 1.5% 97% 63.9 0.03 
changing nystagmus 
Any 1 of 4: (HINTS plus): Negative head thrust, skew deviation, 3.0% 99.2% 32.7 0.01 
direction changing nystagmus, or new hearing loss 
Abnormality on careful neurologic exam? 6% 93% 15.5 0.07 
Severe truncal ataxia 0% 33% oo 0.67 
Headache or neck pain 12% ~ 40% 33 0.7 
Obvious neurologic abnormalities: gaze palsy, weakness, 0% 27-51% oo 0.49-0.73 


vertical nystagmus 


'Direction changing nystagmus (ie, right beating on right gaze and left beating on left gaze). 
2Including cranial nerves, extraocular movements, gait, Romberg, finger to nose, head thrust, and skew deviation. 


HINTS, head impulse, nystagmus, test of skew. 


Leading Hypothesis: Acute Vestibular Neuritis 


Textbook Presentation 


Acute vestibular neuritis typically presents abruptly with severe 
constant vertigo and nausea made worse by head turning that lasts 
for days. The vertigo is often exacerbated by head motion (similar 
to BPPV) but present even at rest (unlike BPPV). Subsequently, 
patients may complain of intermittent vertigo that occurs for 
weeks to months and is precipitated by head movement. 


Disease Highlights 


A. Acute vestibular neuritis is caused by inflammation of the 
vestibular-cochlear nerve. This innervates the anterior and 
horizontal semicircular canals resulting in vertigo. 


B. The inferior division supplies the cochlea and is usually 
asymptomatic, leaving hearing typically unimpaired. 


C. The etiology is uncertain but may be due to reactivation of 
herpes simplex virus 1. 


D. Severe vertigo typically lasts 2-3 days and may last up to 
1 week. Milder symptoms may persist for 6 weeks or longer. 


E. Ramsay Hunt syndrome is a variant of vestibular neuritis. 


1. Varicella zoster reactivation involving cranial nerves 
VII and VIII produces vestibular neuritis with hearing 
loss and facial weakness. 


2. Vesicles are seen in the external auditory canal. 


Evidence-Based Diagnosis 


A. Diagnosis is usually made through clinical examination and 
consideration of other more serious alternative diagnoses. 
(Cerebellar stroke is commonly misdiagnosed [34%] as 
vestibular neuritis.) 


B. Like most causes of vertigo, vertigo in vestibular neuritis is 
worsened by head movements. But, unlike BPPV, it is not 
solely triggered by head movement. It is spontaneous and 
often present even when patients are still. 


N 


Nausea and vomiting are common. 


D. Patients often have spontaneous nystagmus (occurring with- 
out head motion) that is unilateral, horizontal, or horizontal 
and torsional and suppressed by visual fixation. Bidirectional 
nystagmus suggests a different (central) disorder. 


m 


Gait instability may be present, but patients maintain the 
ability to ambulate. However, they should be able to sit or 
stand unaided with their feet spread apart and eyes open 
without falling. Severe unsteadiness suggests an alternative 
central process. 


FE Patients may fall during Romberg testing. 


9 


The neurologic exam should include a cranial nerve exam with 
particular emphasis on extraocular movements, a cerebellar 
exam (including gait), and Romberg sign. 


1. Significant CNS signs or symptoms suggest central vertigo 
and the need for neuroimaging. 
2. Key CNS symptoms and signs include: 
a. Headache 
b. Neck pain 
c. Dysarthria 
d. Diplopia 
e. Weakness 
f. Inability to ambulate 
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g. Dysmetria 

h. Cranial nerve findings 

i. Horner syndrome 

j- Central type nystagmus 

k. Persistence of severe vertigo beyond a few days 

3. The standard neurologic review of systems and exam 

a. Not sufficiently sensitive to identify vestibular neuritis 
and rule out stroke 

b. 49% of patients with persistent vertigo due to stroke 
lack obvious neurologic abnormalities or only had 


truncal ataxia-defined as inability to sit with arms 
crossed unaided 


H. The HINTS exam is very accurate for identifying stroke or 
other central causes of the acute vestibular syndrome. 


1. Sensitivity, 96.8%; specificity, 98.5% 
2. LR+, 64; LR-, 0.03 


I. The expected findings in patients with vestibular neuritis 
include an abnormal head impulse test, no bidirectional 
nystagmus, and negative vertical skew deviation. 


J. Table 14-5 compares the findings in patients with vestibular 
neuritis and patients with central vertigo. 


Treatment 


A. Meclizine (antihistamine), dimenhydrinate, and scopolamine 
(anticholinergic) are drugs of choice in most patients. 


B. Antiemetics are useful for severe nausea, vomiting. 
C. Benzodiazepines have also been used. 
D. Medications are sedating. Driving should be avoided. 


E. Corticosteroids have been demonstrated to improve vestibular 
recovery, although symptomatic and functional improve- 
ments have not been consistently demonstrated. Their use is 
controversial. 


E Antiviral medications are not useful. 


G. Vestibular rehabilitation using exercises that stimulate the 
labyrinth can promote CNS adaptation and hasten recovery. 


Y 


As noted above, Mr. D's routine neurologic examination 
was unremarkable. A HINTS examination reveals a normal 
head impulse test. A careful examination of his extraocu- 
lar movements reveals horizontal nystagmus (not noticed 
initially) that lasts for about 1 minute on both leftward and 
rightward gaze. He did not have vertical skew deviation. 


Is the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


MAKING A DIAGNOSIS 


Although the most common cause of the acute vestibular syn- 
drome is vestibular neuritis, Mr. D’s careful physical exam is 
not consistent with this benign entity but rather suggests a CNS 
process (Figure 14-5). First, his head impulse test is normal. As 
noted above, vestibular neuritis typically causes an abnormal head 
impulse test, so this normal result is worrisome. Indeed, a normal 
head impulse test in a patient with the acute vestibular syndrome 
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has an LR+ of 17 for CNS disease. Additionally, Mr. D has bidirec- 
tional nystagmus, which is a CNS finding. Focusing on potential 
CNS causes, you recognize that Mr. D is the right age for MS 
(but is at lower risk given his sex and unusual presentation). A 
cerebrovascular accident is possible, although he is young and his 
hypertension has been well controlled. A primary intracranial neo- 
plasm is also possible; given these alternative hypotheses, neuroim- 
aging is required and an MRI is ordered. 


Y 


The MRI reveals multiple periventricular white matter 
plaques in addition to 1 in the brainstem, highly suggestive 
of MS. 


Alternative Diagnosis: Multiple Sclerosis 


Textbook Presentation 


MS typically affects young women of Western European descent 
who experience attacks of CNS dysfunction that develop over 
days to weeks and then remit partially or completely. New attacks 
at different times and in different CNS locations (space) are the 
hallmark of MS. 


Disease Highlights 


A. A multifocal demyelinating disease characterized by CNS 
lesions that develop in different parts of the brain at different 
times. Lesions may or may not resolve. 
B. Etiology 
1. MS develops secondary to an inflammatory autoimmune 
disease triggered by environmental agents in genetically 
susceptible patients resulting in multifocal CNS 
demyelination. 

2. Demyelination may result in neurologic deficits, which can 
be transient if remyelination or axonal adaptation occurs. 


3. Axonal injury may result in irreversible injury. 


C. Epidemiology 
1. The most common cause of nontraumatic neurologic 
disability in young adults 
2. Women are affected 2-3 times more than men. 


3. Patients are usually between the ages of 18 and 45 years 
at onset. 


4. Several studies suggest that late infection (ie, in 
adolescence) with Epstein-Barr virus may increase the 


risk of MS. 


D. Symptoms and signs 
1. Relapse-remitting MS 


a. Most common clinical course of MS (85%) in which 
a first discrete episode, (a clinically isolated syndrome, 
see below), is followed by recovery and then subsequent 
attacks are followed by full or partial recovery 

b. Secondary progressive MS, in which progressive 
deterioration occurs with or without acute attacks, 
eventually develops in most of these patients. 

2. A smaller percentage of patients present with primary 
progressive MS in which steady progression (with or 
without acute attacks) is present at the outset of the disease. 


3. Clinically isolated syndromes: A symptomatic event due 
to a focal area of CNS demyelination in a patient not 


previously diagnosed with MS. 20-80% of patients with 

a clinically isolated syndrome develop MS. MRI and 
cerebrospinal fluid (CSF) test results greatly aid in the 
diagnosis and risk stratification of MS. Common clinically 
isolated syndromes include: 


a. Optic neuritis 
(1) Presenting complaint in 15-20% of patients 


(2) Patients complain of monocular visual loss, 
monocular visual field loss (scotoma), and difficulty 
discerning color that evolves over hours to days. 


(3) Pain with extraocular movement is common (92%). 


(4) Afferent pupillary defect (Marcus Gunn pupil) is 
almost always seen. 


(5) Fundoscopic exam is normal in two-thirds of 
patients. Swelling of the optic nerve may be seen, 
but hemorrhages are rare. 


(6) With long-term follow-up, MS develops in 15-75% 
of patients with optic neuritis (50-80% if the MRI 
scan is abnormal versus 6-22% if the MRI scan 
lacks disseminated features of MS). 


b. Partial spinal cord syndromes 
(1) Band-like sensation 


(2) Varying degrees of pain, light touch, and 
proprioceptive loss 


(3) Bilateral sensory loss caudal to a level 


(4) Weakness associated with spasticity, extensor plantar 
responses, hyperreflexia, and clonus 


(5) Electrical sensation from spine into the limbs that 
occurs with neck flexion (Lhermitte sign) 


c. Intranuclear ophthalmoplegia 


(1) The medial longitudinal fasciculus coordinates 
conjugate eye movement such that on lateral gaze 
1 eye adducts while the other abducts. 


(2) An intranuclear ophthalmoplegia develops when a 
lesion interrupts the medial longitudinal fasciculus 
pathway. 


(3) On lateral gaze, abduction occurs but adduction in 
the opposite eye is impaired producing diplopia. 
Nystagmus develops in the abducting eye. 

(4) Adduction during convergence is maintained, 
distinguishing an intranuclear ophthalmoplegia 
from a third nerve palsy. 


(5) Intranuclear ophthalmoplegia is seen in 33-50% of 
patients with MS. 


(6) Intranuclear ophthalmoplegia is not specific for MS; 
it may develop secondary to vascular disease. 


d. Vertigo is the presenting symptom in 5% of patients 
with MS and is reported in 30-50% of patients with 
MS; it is commonly associated with other cranial nerve 
dysfunction. 

e. Up to 33% of patients presenting with a “first” 
demyelinating event have had prior symptoms on 
careful questioning. The McDonald criteria suggest 
confirming prior symptomatic attacks with objective 
evidence (eg, abnormal MRI, visual evoked response). 


. Pain isa common and important symptom in MS patients 


with an overall prevalence of 63%. This includes headache 
in 43%, neuropathic extremity pain 27%, back pain 20%, 
painful spasms 15%, and Lhermitte sign 16%. 


. Other common symptoms include a variety of sensory 


symptoms, gait disturbance, tremor (46%), urinary 
incontinence, fatigue (in 90%), depression, and cognitive 
dysfunction. 


. Uhthoff phenomenon: worsening of MS symptoms 


in warm environments (eg, in the shower and during 
exercise); believed to be due to decreased nerve conduction 
in heat. 


. Atypical findings that suggest alternative diagnoses 


include age of presentation < 10 years or > 50 years, rapid 
development of neurologic symptoms (within minutes), 
early dementia, delirium, cortical defects (eg, aphasia), 
seizures, a single brain lesion, or a spinal lesion without 
brain lesion. 


E. Infections (viral or bacterial) and live attenuated virus 
vaccinations may trigger attacks. (Inactivated vaccines 
are safe.) 


Evidence-Based Diagnosis 


A. There is no single test that diagnoses MS. Rather, it is the 
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c. Positive in 67.5% of patients with their first clinically 
isolated syndrome. 


3. CSF features that suggest alternative diagnoses include 
CSF protein > 100 mg/dL, > 50 cells/mcL, or the presence 
atypical cells, neutrophils, or eosinophils. 

F Evoked potentials 


1. Evoked potentials are electrical potentials recorded from 
the nervous system in response to a stimulus (sensory, 
visual, or auditory) that can determine the integrity of that 
pathway. 


2. Visual evoked potentials are 65-85% sensitive but not 
specific for MS. 


3. Somatosensory evoked potentials 
a. 69-77% sensitive 


b. Abnormal in 50% of patients with MS without sensory 
signs or symptoms 


Treatment 


A. Acute exacerbations can be treated with high-dose IV corticos- 


integration of clinical, radiologic and supporting laboratory 
information that confirms the diagnosis. 


B. Prior diagnostic criteria required the demonstration of > 2 
clinical attacks of > 24 hours in duration (in the absence of 
fever or infection), separated in time and in space (different 
CNS locations). The 2017 McDonald criteria are complex 


teroids, and if refractory, by plasma exchange 


B. A variety of immunomodulatory agents have been used in MS 


as disease-modifying treatments, including interferon beta and 
a wide variety of other agents. 


. Neuropathic pain can be treated with gabapentin, carbam- 


azepine, and valproic acid. 


but incorporate the MRI and CSF results (oligoclonal bands) 
to allow for the diagnosis of MS in patients with a clinically 
isolated syndrome. 


C. Brain MRI is the test of choice. 


1. 


2. 


Useful to predict, diagnose, and determine disease activity 
in MS. 

Demonstrates periventricular white matter lesions (lesions 
may also be seen in other white matter locations). 


. The precise MRI criteria required for diagnosis are 


controversial (number of periventricular white matter 
lesions, etc). 


a. Sensitivity, ~85—-92%; specificity, 26-40% 
b. LR+, 1.2-1.4; LR-, 0.27—0.38 


. Gadolinium enhancement suggests new or newly active 


plaques. 


. Nonspecific white matter lesions are common, and 


distinction from MS lesions can be complex. 


D. Spinal MRI has similar sensitivity (75-83%) to brain MRI 
but is more specific (97%). Spinal MRI can be particularly 
useful in patients with spinal cord symptoms and in patients 
with other clinically isolated syndromes by demonstrating 
other lesions and thereby fulfilling the criteria of dissemina- 
tion in space. 


E. CSF can be useful in patients in whom the diagnosis is 
uncertain. 


1. 
2: 


Cell counts are usually normal. 

Bands of oligoclonal IgG suggesting inflammation may be 

detected in the CSF 

a. Considered positive if there is > 1 band that is unique 
to the CSF (ie, not also found in the serum) 


b. In patients with MS, 89.8% sensitive, 86% specific; 
LR+, 6.4; LR-, 0.12 


D. Bone mineral density should be monitored in patients with 
low levels of activity and in those requiring corticosteroids. 


E. Complications of MS such as tremor, mood disorders, 
cognitive impairment, spasticity, bladder and bowel 
dysfunction benefit from specific therapies. 


F Routine follow-up brain MRI is indicated in symptomatic 
patients, treated patients, and asymptomatic patients to assess 
disease activity and progression. 


Alternative Diagnosis: Intracranial Neoplasm 
See Chapter 20, Headache. 


CASE RESOLUTION 
The MRI is highly suggestive of MS. 


W 


Despite encouragement from you to continue the evalua- 
tion, Mr. D refuses and is lost to follow-up. One year later he 
presents with urinary incontinence, and a spinal MRI reveals 
new enhancing white matter plaques. He thus has evidence 
of lesions distributed in time and space and fulfills criteria 
for MS. He is referred to neurology for treatment. 


Mr. D presented with vertigo that was worse with motion, a 
symptom complex easily mistaken as BPPV. However, his pro- 
longed continuous spontaneous vertigo clearly suggested the acute 
vestibular syndrome. A careful examination led to 2 diagnostic 
findings (bidirectional nystagmus and a normal head impulse test), 
which clearly identified the brainstem as the site of the pathol- 
ogy. Appropriate neuroimaging pointed to a diagnosis that at first 
glance seemed improbable, MS. 
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CHIEF COMPLAINT 


PATIENT \7/ 


Mrs. S is a 70-year-old woman with a history of depres- 
sion and anxiety who complains of dizziness. Over the last 
1-2 months she notes increasing intermittent dizziness. 
When asked to describe her dizziness in more detail, she 
has trouble and describes neither vertigo, near syncope, 
nor dysequilibrium. She does mention that it seems to 
be worse while standing. Mrs. S has also been under more 
stress than usual. Her daughter died several years ago and 
her husband has been chronically ill and is scheduled for 
surgery next month. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 
Mrs. S has described ill-defined light-headedness (Figure 14-1). 


Identifying the cause in such patients is complex because it can 
arise from neurologic, cardiac, or inner ear diseases; be due to 
orthostatic hypotension; or be a symptom of depression and anx- 
iety (Figure 14-7). Her psychiatric history and social stressors are 
a clue suggesting she may be suffering from nonspecific dizziness 
due to depression, anxiety, or her social stressors. This is the leading 
hypothesis. Additionally, Mrs. S mentioned that her symptoms are 
worse while standing, raising the possibility of orthostatic hypoten- 
sion. Finally, nonspecific dizziness is frequently caused by medica- 
tions. Table 14-6 lists the differential diagnosis. 


w 


Mrs. 9 readily admits to a loss of interest in her activities 
and anhedonia. Her only medication is a bisphosphonate for 
her osteoporosis that she has been taking for years. 


Table 14-6. Diagnostic hypotheses for Mrs. S. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 


Leading Hypothesis 


Nonspecific Psychiatric history, ill- Depression screen 
dizziness defined dizziness, other Anxiety screen 
symptoms of anxiety (See Chapter 32, 
Unintentional Weight 
Loss) 


Orthostatic 
hypotension 


Near syncope upon 
standing; tunnel vision 
Dehydration, black stools, 
medications 


Orthostatic 
hypotension or 
tachycardia on 
standing 


Medication 
side effect 


New medications 


Review of medication 
lists and start dates 


Is the clinical information sufficient to make a 
į diagnosis? If not, what other information do 


you need? 


Mrs. S. history further increases your suspicion that her symp- 
toms are better classified as nonspecific dizziness due in turn to her 
active depression. She has no incriminating medications. 


Leading Hypothesis: Nonspecific Dizziness 


Textbook Presentation 


Ill-defined dizziness is often secondary to a psychiatric disorder 
such as panic disorder, generalized anxiety disorder, depression, 
somatization disorder, alcohol dependence, or personality dis- 
order. The dizziness is often of long duration (years) and poorly 
defined. Patients may complain of fogginess, feeling woozy, 
mental fuzziness, loss of energy, or a wobbly or a floating sensa- 
tion. Patients may complain of other associated symptoms partic- 
ularly if they have panic attacks, including chest pain, shortness of 
breath, impending sense of doom, palpitations, perioral paresthe- 
sias, tingling in the hands and feet, and light-headedness. 


Disease Highlights 


A. 20-38% of patients attending a clinic specializing in dizziness 
demonstrated panic disorder. 


B. Psychiatric symptoms may develop without any identifiable 
organic cause or develop after episodes of true vertigo or syncope. 


C. Symptoms can be secondary to hyperventilation, which leads 
to hypocapnia resulting in decreased cerebral blood flow. 


D. Patients may complain of light-headedness or near syncope. 


E. Milder variants of somatization disorder are more common 
than the full-blown entity. Such variants may be precipitated 
by stress or minor physiologic disturbances. Paradoxically, 
such patients are often disturbed by negative test results rather 
than reassured. 


Evidence-Based Diagnosis 


A. Continuous sensation of vertigo lasting longer than 1-2 weeks 
without daily variation is likely psychogenic. This is to be 
distinguished from intermittent vertigo, recurring for weeks, 
precipitated by motion. 


B. One study reported 62% of patients with hyperventilation 
had other significant psychiatric disorders. 


C. Symptom reproduction by induced hyperventilation is 
nonspecific. 


D. Care must be taken before ascribing dizziness to a psychiatric 

etiology. 

1. Multiple studies have demonstrated a high prevalence 
of anxiety (22-67%) among patients with well-defined 
organic etiologies of their dizziness. 

2. Anxiety scores are as high in patients with acute 
labyrinthine failure and vestibular dysfunction as among 
patients with no vestibular diagnosis. 


Psychiatric symptoms may be sequelae of the 
dizziness rather than the cause. 


E. Certain physical findings suggest a psychogenic etiology. 
1. Moment-to-moment fluctuations in impairment 


2. Excessive slowness or hesitation 

3. Exaggerated sway on Romberg, improved by distraction 
4, Sudden buckling of knee, typically without falling 

5. A cautious “walking on ice” pattern 


Treatment 
A. Appropriate evaluation to exclude organic etiologies. 
B. Discuss patient’s concerns and fears about the diagnosis. 


C. Educate the patient not to overly restrict physical activities 
since this impairs CNS compensation and may worsen the 
physical symptoms. 

D. Selective serotonin reuptake inhibitors (SSRIs) and benzodi- 
azepines are used in patients with panic attacks and anxiety 
disorders. SSRIs are preferred due to potential problems with 
benzodiazepines (eg, dependence, tolerance, exacerbation of 
symptoms on discontinuation, sedation, interference with 
cognition in the elderly, and exacerbation of depression). 


E. Cognitive behavioral therapy has also been effective. 


MAKING A DIAGNOSIS 


7 


Mrs. S confirms your suspicion that she is depressed 
and you feel that this is the likely cause of her nonspecific 
dizziness. You still wonder if she might have orthostatic 
hypotension. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, nonspecific dizziness? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Orthostatic Dizziness 


Dizziness upon standing (orthostatic dizziness) may be second- 
ary to orthostatic hypotension or other disorders (eg, poor vision 
or balance). Orthostatic hypotension is covered in detail in 
Chapter 31, Syncope. This section will briefly cover other aspects 
of orthostatic dizziness. 


Textbook Presentation 


Patients with orthostatic dizziness classically complain of dizziness 
upon standing. 


Disease Highlights 


A. Orthostatic dizziness may or may not be secondary to 
orthostatic hypotension. 


B. Orthostatic hypotension may be transient and not detected on 
physical exam (see Chapter 31, Syncope) 


C. Other causes of orthostatic dizziness include neuropathy, 
impaired vision, and BPPV. (Patients with orthostatic dizziness 
due to BPPV almost always also have symptoms when their 
head position changes without standing [rolling over, looking 
up, etc.].) 

D. Criteria include nonvestibular dizziness, which is precipitated 
by standing and lasts from seconds to < 5 minutes. 


E. Lifetime prevalence of orthostatic dizziness is 8.5% and 
accounts for 55% of nonvestibular dizziness. 
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FE Consequences of orthostatic dizziness include 

. Syncope, 18.5% 

. Falls, 17.3% 

. Trauma, 5% 

. Fear of falling, 32.9% 

. Moderate to severe impact on daily living, 27% 


WR WO be 


6. Physician consultation, 45% 


Evidence-Based Diagnosis 
See Orthostatic Hypotension in Chapter 31, Syncope. 


CASE RESOLUTION 


VW 


Mrs. S reports that she does not have diarrhea, melena, or 
decrease in her oral intake. On physical exam, Mrs. S. sitting 
BP was 110/72 mm Hg with a pulse of 0 bpm. On stand- 
ing, her BP was 108/76 mm Hg, with a pulse of 78 bpm. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, nonspecific dizziness? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Orthostatic hypotension is unlikely given Mrs. S’ normal BP, with- 
out significant change of either BP or pulse on standing. You elect 
to initiate treatment for her depression with an SSRI, refer her to 
psychiatry for counseling and see her back in 1 month. You hope 
her symptoms will have improved at that time. 


V 


Mrs. S returns 1 month later even more distressed than 
at the time of her last visit. She reports her dizziness is 
worse, and that she is now having trouble walking and driv- 
ing. When asked to elaborate, she reports that she feels 
unsteady on her feet and is scared that she will fall. 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mrs. S’s complaints are clearly worrisome. Her symptoms have 
evolved and she is no longer describing ill-defined light-headedness 
but rather dysequilibrium. As discussed in the introduction, dyse- 
quilibrium is the sensation of imbalance and may be due to diseases 
of the brain, spinal cord, or peripheral nerves. A careful neurologic 
review of symptoms and neurologic exam is critical to focus the 
diagnostic search (Figure 14-6). 


VW 


Mrs. S denies headache, numbness, or weakness. How- 
ever, she reports that she no longer trusts herself driving 
because of her double vision. Surprised by this comment 
you ask her to describe her double vision and she reports 
that she sees 2 lines on the road in areas where there 
is only 1 line. On neurologic exam, her cranial nerves are 
intact (including her extraocular movements), and her gait 
appears slightly unsteady. 
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The lengthy differential diagnosis for dysequilibrium is intim- 
idating, but Mrs. S’s complaint of diplopia is a highly specific 
pivotal clinical clue that focuses the differential diagnosis on 
diseases affecting the brainstem. Neither diseases of the cerebral 
cortex, dorsal column, peripheral nerves, multiple sensory deficits 
nor her depression would cause diplopia. You revise your leading 
hypothesis to diseases affecting that region of the brain. In her age 
group, the 2 most common conditions affecting the brainstem are 
cerebrovascular disease or posterior fossa tumor. 


Leading Hypothesis: Cerebrovascular Disease 


Textbook Presentation 


Cerebrovascular disease encompasses a multitude of diseases in 
which disordered blood supply results in CNS dysfunction. The 
neurologic symptoms may be transient (typically < 1 hour) if 
blood supply is reestablished quickly or permanent if infarction 
(stroke) occurs. TIAs refer to brief attacks without infarction 
on imaging. The location of ischemia within the brain and the 
mechanism of the event determine the type of symptoms, their 
rapidity of onset, and severity. This discussion will focus on those 
cerebrovascular diseases associated with vertigo or dysequilibrium; 
vertebrobasilar insufficiency (VBI) and lacunar infarction of the 
pons and cerebellum. Other causes including cerebellar hemor- 
thage and vertebral artery dissection (VAD) are discussed later in 
the chapter. 


1. VBI 


Textbook Presentation 


The classic presentation of VBI is an elderly patient with diabetes, 
hypertension, or both who complains of intermittent spells of ver- 
tigo associated with other neurologic symptoms, such as diplopia, 
dysphagia, dysarthria, weakness, numbness, or ataxia. 


Disease Highlights 


A. Risk factors include hypertension (58-70%), tobacco use 
(42%), diabetes mellitus (25%), and hyperlipidemia (19%). 
Common comorbidities include coronary artery disease (42%) 
and peripheral vascular disease (11%). 


Basilar ischemia should be considered in 
patients with vertigo who have significant 
cerebrovascular disease risk factors (eg, 
diabetes mellitus). 


B. Atherosclerosis is often present in the vertebral and the basilar 
arteries. Symptoms may be caused by low flow, embolism 
(artery to artery), or thrombosis. VAD is another important 
cause in young patients (see below). Cardiac sources of 
embolism may also cause posterior strokes or TIAs. 


C. The 90-day recurrent stroke rate in symptomatic patients with 
demonstrable stenosis is 13.9% vs. 2.8% in those without 
stenosis. Stenosis is a more significant risk factor for recurrence 
than hypertension, diabetes, tobacco use, or prior stroke. 


The stroke rate in symptomatic patients with 
vertebrobasilar stenosis is exceptionally high 
making this a must not miss diagnosis. 


D. Dizziness in patients with VBI may be described as tilting 
rather than spinning. 


E. Symptoms may last for minutes or hours with VBI (but may 
persist in patients with stroke or cerebellar hemorrhage). 


Evidence-Based Diagnosis 


A. 50% of patients have a normal neurologic exam between the 
episodes. Attacks can last seconds to hours but usually last 
minutes (if they were not associated with infarction). 
B. Manifestations of VBI and their frequency 
1. Visual changes (diplopia, hallucinations, or field 
defects), 69% 

2. Vertigo, 58% (isolated without other CNS symptoms 
in 7.5-29%) 

3. Unsteadiness-incoordination, 21% 

4. Confusion, 17% 

5. Headache, 14% 

6. Loss of consciousness, 10% 

C. Patients with transient symptoms occasionally have strokes 
on imaging. MRI is more sensitive for ischemic strokes than 


CT scanning (Table 14-7). However, both may be negative in 
patients with TIA without stroke. 


CT is insensitive for the diagnosis of acute 
stroke. 


D. MRA, CT angiography (CTA), and angiography have 
been used. 
1. MRI with MRA is procedure of choice; 83-89% sensitive, 
87-98% specific 
2. CTA can be used in patients with contraindications to 
MRI/MRA; 58-68% sensitive, 92-93% specific 


3. Angiography is invasive but the gold standard. 
E. Duplex ultrasonography is neither sensitive nor specific. 


F. Echocardiography is useful in patients with 
1. Suspected embolic disease, particularly those without 
evidence of basilar or vertebral artery disease on 
neuroimaging 
2. Isolated cerebellar infarcts or infarcts in multiple vascular 
territories 


G. Long-term electrocardiographic monitoring identifies 
unsuspected atrial fibrillation in 15% of patients with stroke 
or TIA of unclear cause and is also recommended. 


Treatment 


A. Recurrent TIAs and strokes are very common in patients with 
VBI (28% recurrent TIA or stroke within 90 days). One-half 
of these occur in the first 48 hours after the initial symptom. 


The incidence of recurrent stroke or TIA is 
exceptionally high in the first 48 hours after an 
attack. Patients presenting with a recent TIA 
should be admitted for evaluation and therapy. 


Table 14-7. Sensitivity for diagnosis of acute stroke. 


Imaging All Ischemic Hemorrhagic Ischemic 
Method Strokes Strokes Strokes Strokes <3h 
CT 26% 16% 93% 12% 
(noncontrast) 
MRI 83% 83% 85% 73% 


B. Emergent neuroimaging, including MRA or CTA, and 
neurology consultation is advised. 


C. Extracranial stenosis with TIA or stroke 


1. BP control, high-intensity statin therapy, and 
antithrombotic therapy is recommended. 


2. Revascularization (with stenting or surgery) may be 
considered in patients with recurrent events despite 
optimal medical therapy. 


D. Intracranial stenosis with TIA or stroke 
1. Aspirin, 325 mg/day, is recommended. 


2. Clopidogrel, 75 mg/day, is a reasonable alternative to 
aspirin in patients with events within the last 30 days and 
stenosis of 70-99%. The current recommendation suggests 
using it for 90 days. 


3. Revascularization is not recommended for patients with 
stenosis of 50-69% and remains under investigation for 
patients with stenosis > 70%. 


E. Patients with new strokes should be treated as outlined under 
Infarction of the Pons or Cerebellum. 


2. Infarction of the Pons or Cerebellum 


Textbook Presentation 


Typically, the presenting symptoms are rapid onset of hemiparesis, 
sensory symptoms, or ataxia. 


Disease Highlights 


A. Etiology: Brainstem strokes may occur due to either lacunar 
infarction or nonlacunar mechanisms. 


1. Lacunar infarction 
a. Account for 15—26% of ischemic strokes 
b. Long-standing hypertension causes lipohyalinosis of the 


small penetrating vessels, which may thrombose and 
cause lacunar infarction. 


c. Commonly involves the pons; other common locations 
include the basal ganglia, internal capsule, and 
thalamus. 

d. Incidence in the black population is approximately 
twice that in the white population. 

e. Cortical signs (aphasia, agnosia, apraxia, and 
hemianopsia) are absent. 

2. Isolated cerebellar infarction is often due to nonlacunar 
mechanisms, including cardioembolism, large vessel 
atherosclerosis, and occasionally VAD. 


a. Large vessel atherosclerosis may cause stroke if there 
is either thrombosis or artery to artery downstream 
embolization. 

b. Identification of artery to artery embolization is 
important due to the much higher stroke recurrence rate 
in these patients compared with patients without such 
lesions (16% vs 1%). 

3. Hypertension, diabetes mellitus, smoking, dyslipidemia, 
atrial fibrillation, and valvular heart disease are important 
risk factors. 


4. 25% of these strokes occur in patients < 50 years of age in 
whom the leading cause is VAD. Such patients often lack 
traditional risk factors leading clinicians to underestimate 


the risk of stroke. (See VAD below.) 


B. Complications: Deterioration in the first 3 days occurs in 
10-20% of patients with cerebellar strokes. 
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1. Occurs due to swelling, hemorrhage, and brainstem 
compression. 

2. Such patients may require emergent neurosurgical 
intervention. 

3. Missed diagnoses are associated with a marked increase risk 


of death. 


4, This is a must not miss diagnosis that requires a detailed 
neurologic evaluation, frequently accompanied by 
neuroimaging. 


Evidence-Based Diagnosis 


A. > 34% of patient with cerebellar stroke are misdiagnosed. The 
most common misdiagnosis was vestibular neuritis. 


B. Pontine/cerebellar strokes may be associated with vertigo, 
ipsilateral weakness, ataxia, dysarthria, and nystagmus. The 
dizziness may be described as vertigo, tilting, or swaying. 


C. Certain symptoms are important clues that suggest cerebellar 
stroke when present but are insensitive and often absent. 
1. Headache 
a. Although insensitive (23-40% overall) headaches 


are an important clue to the diagnosis of cerebellar 
infarction 


b. A case series has shown that headaches were present in 
13 of 15 patients in whom the diagnosis was missed. 


2. Other focal findings were also unusual (see Table 14-8) 
3. Furthermore, only 27% of patients with vertigo due to 
small brainstem infarctions had focal symptoms. 
4. Vertigo: 
a. It is estimated that 10-55% of patients with acute 
persistent vertigo have suffered a stroke. 


b. Vertigo was the presenting symptom in 23% of patients 
with cerebellar infarction. 


c. Similar to BPPV and vestibular neuritis, vertigo may be 
exacerbated by head motion. 


Vertigo exacerbated by motion is not pathog- 
nomonic of BPPV and should not exclude the 
consideration of other etiologies. 


d. The HINTS exam is highly accurate for the diagnosis 
of stroke and other CNS causes of central vertigo 
in patients with the acute vestibular syndrome 


(Table 14-5). 
(1) Sensitivity, 96.8%; specificity, 98.5% 
(2) LR+, 63.9; LR-, 0.03 


Table 14-8. Signs and symptoms in cerebellar stroke. 


Finding Sensitivity 
Headache 23-40% 
Truncal ataxia 7% 
Limb ataxia 52% 
Nystagmus 43% 
Hemiparesis 29% 
Dysarthria 28% 
Facial weakness 11% 
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e. The HINTS plus exam adds new hearing loss to the 
standard HINTS criterion because new hearing loss 
suggests CNS disease; this increases sensitivity slightly. 
(1) Sensitivity, 99.2%; specificity, 97.0% 

(2) LR+, 32.7; LR-, 0.01 


5. In summary, patients with vertigo should have a careful 
neurologic review of systems, neurologic exam (focused 
especially on the brainstem and cerebellum), and HINTS 
plus exam to identify cerebellar or brainstem infarction. 


. Neuroimaging 


1. Because CT imaging has low sensitivity (16% for ischemic 
stroke) its role is to rule out hemorrhage in patients with 
stroke who are candidates for thrombolysis. 

2. DW-MRI 
a. Superior to CT but still imperfect at detecting acute 

pontine infarcts (80-87% sensitivity in first 24 hours); 
LR-, 0.21. 

b. Early MRI was particularly insensitive at detecting small 
acute infarcts (47%). 

3. MRI should be performed in patients with vertigo 
accompanied by any of the following: 

a. Abnormal CNS signs or symptoms (eg, diplopia, central 
type nystagmus, dysarthria, inability to ambulate, 
dysmetria, or visual field defects) 

b. Any positive result on the “HINTS plus” exam 


9 


Neck pain (suggesting possible vertebral artery dissection) 


d. Persistence of severe vertigo beyond a few days 
(Figures 14-2 and 14-5) 


A negative MRI in patients with an acute 
vestibular syndrome does not conclusively rule 
out a stroke and repeat MRI should be strongly 
considered in those with a positive HINTS 
examination. 


4, In patients with confirmed stroke, MRA or CTA should 
also be performed to evaluate patients for vertebral or 
basilar artery stenosis, VAD, or emboli. Studies suggest that 
risk factors do not reliably separate patients with lacunar 
infarctions due to disease of the small penetrating arteries 
from patients with large vessel disease at higher risk for 
recurrences, 


. Echocardiography is useful in patients with suspected embolic 


disease, particularly those without evidence of basilar or verte- 
bral artery disease on neuroimaging and in those with isolated 
cerebellar infarcts or infarcts in multiple vascular territories. 


Long-term electrocardiographic monitoring identifies unsus- 
pected atrial fibrillation in 15% of patients with stroke or TIA 
of unclear cause and is also recommended. 


Treatment 


A. 


Close observation is critical, since patients with brainstem 
infarcts are at increased risk for edema, hemorrhage, or obstruc- 
tive hydrocephalus, which may cause herniation and death. 


. The AHA/ASA 2018 guidelines for the management of acute 


ischemic stroke included the following: 
1. Evaluation 
a. Initial evaluation should include a neurologic exam, 
assessment of stroke severity (using the NIHSS stroke 
scale) and emergent neuroimaging. 


b. Emergent noncontrast CT within 20 minutes of 
hospital arrival to rule out acute intracranial hemorrhage 
is required prior to administration of antithrombotic 
therapy. 


(1) A negative CT scan does not rule out an acute 
stroke in the appropriate clinical situation nor the 
need for appropriate treatment. 


(2) DW-MRI is more sensitive than CT scanning and 
selective use is appropriate. 


c. Blood glucose should be checked prior to the initiation 
of thrombolytics in all patients to exclude hypoglycemia 
or massive hyperglycemia masquerading as an acute 
ischemic stroke. 


d. Other routine laboratory studies should include ECG, 
basic metabolic profile, troponin, and HbA, but should 
not delay reperfusion therapy. International normalized 
ratio (INR), activated partial thromboplastin time 
(aPTT), and platelet counts are indicated in select 
patients. 

2. Treatment 

a. Reperfusion 

(1) Thrombolytic therapy for disabling strokes 


(a) Recommended in patients with disabling 
strokes without contraindications who may 
be treated within 3 hours of symptom onset 
and for select patients with symptoms of 
34.5 hours in duration or patients with mild 
nondisabling strokes. (Note: In patients who 
awoke with stroke symptoms, the time they were 
last observed to be at baseline should be used 
lie, prior to sleep].) 

(b) Intracranial hemorrhage is a contraindication 
and must be excluded (with noncontrast CT) 
prior to administration. 

(c) There are a large number of other 
contraindications that must be excluded prior 
to administration. (See 2018 AHA/ASA acute 
stroke guidelines.) 

(d) Goal of door to needle time < 60 minutes. 

(2) Mechanical thrombectomy and stent are options for 
select patients with major arterial occlusions, even 
those with symptoms up to 24 hours in duration. 
Patients who are candidates for thrombolytics 
should still be treated while awaiting mechanical 
therapy. 


b. Aspirin (160-300 mg) is recommended within 
24—48 hours and should be delayed 24 hours for 


patients receiving thrombolytics. 


c. Dual antiplatelet therapy (aspirin and clopidogrel) 
beginning within 24 hours and continued for 90 days 
can be beneficial for patients presenting with minor 
stroke. 

d. BP management 


(1) In patients receiving fibrinolytic therapy: BP should 
be carefully lowered < 185/110 mm Hg prior to 
starting fibrinolytic therapy. Preferred drugs include 
IV labetalol, nicardipine, or clevidipine. 


(2) In patients not receiving fibrinolytic therapy: in 
patients with severe hypertension > 220/120 mm Hg 
but without other acute indication for BP lowering, 
treatment is of uncertain benefit in the first 
48-72 hours. It may be reasonable to lower the 


BP by 15% in the first 24 hours. Stable patients 
who remain hypertensive (> 140/90 mm Hg) 
several days after stroke should be treated. 


e. Intensive lipid lowering with statin therapy is 
recommended to reduce the risk of stroke in patients 
with ischemic stroke or TIA presumed to be of 
atherosclerotic origin. 


f. Miscellaneous 
(1) Fever (temperature > 38°C) should be treated. 
(2) Oxygen is recommended to maintain SaO, > 94%. 
(3) Treat hyperglycemia to achieve blood glucose 
140-180 mg/dL. Avoid and treat hypoglycemia. 
g. Recommendations for patients found to have large 
vessel atherosclerosis are found above under VBI. 
h. Risk factor management includes 
(1) Control of diabetes mellitus and hypertension 
(2) Weight reduction for overweight and obese 
individuals 
(3) Avoidance of heavy drinking 
(4) Regular moderate to vigorous physical exercise 
(for those who are able) 


(5) Consideration of anticoagulation/antithrombotic 
therapy for patients with atrial fibrillation and 
valvular heart disease (see Chapter 15) 


(6) Smoking cessation 


MAKING A DIAGNOSIS 


YW 


An MRI is performed on Mrs. S and reveals a large 2-cm 
aneurysm at the distal right vertebral artery, compressing 
the medulla, with surrounding edema (Figure 14-8). 


CASE RESOLUTION 


-= 


Mrs. 9 was referred to neurosurgery and underwent sur- 
gical clipping of her aneurysm. Over time her symptoms 
resolved and she returned to full function. 


Mrs. S’s case demonstrates several key features. First, depressed 
patients often have other serious medical issues and care must 
be taken not to assume their symptoms are always due to their 
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Figure 14-8. Mrs. S's magnetic resonance angiogram. The red 
arrow shows a large vertebral artery aneurysm. 


depression. Second, although the patient presented with ill-defined 
light-headedness, a more careful review of systems revealed that she 
also had diplopia, which is a highly specific neurologic symptom 
and a critical clue to her CNS disease. Although an aneurysm was 
not initially suspected, a methodical approach led to an accurate 
and lifesaving diagnosis. 


Some patients have depression and somatic 
symptoms (including dizziness), whereas others 
have medical illnesses causing their depression, 
anxiety, and dizziness. Clinicians should be 
careful when ascribing a patient’s dizziness or 
other symptoms to depression and use clinical 
judgment and follow-up to avoid overlooking 
serious medical illnesses in depressed patients. 


CHIEF COMPLAINT 


PATIENT WwW 


Mr. W is a 29-year-old man who arrives at the emergency 
department with a chief complaint of dizziness. He reports 
that he was in his usual state of excellent health until about 
& hours ago. At that time, he experienced a fairly intense 


sensation of dizziness. He describes the sensation as spin- 
ning. He also complains of a severe headache with neck pain. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 
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As noted in Figure 14-1, the first pivotal decision in patients with 
dizziness is to determine whether the patient is experiencing ver- 
tigo, dysequilibrium, near syncope, or ill-defined light-headedness. 
Mr. W has a sensation of motion and therefore has vertigo. In 
patients with vertigo, the next pivotal step is to look for neurologic 
signs or symptoms that suggest whether the pathologic process is 
coming from the brainstem or cerebellum (Figure 14-2). His head- 
ache makes this an obvious consideration. The subset of diseases 
that cause vertigo and headache include migraine with vertigo 
(vestibular migraine), cerebellar hemorrhage, intracranial neoplasm, 
and VAD. Clearly, several of these are potentially life-threatening. 


We 


Mr. W reports that he has never experienced vertigo before. 
He has an occasional headache that resolves with ibupro- 
fen and has never been associated with an aura. He has 
no known vascular disease and does not have a history of 
hypertension, diabetes, tobacco use, coagulopathy, atrial 
fibrillation, or cocaine use. He has no known malignancy. 
Finally, although he feels that it is unrelated, he mentions 
that he saw a chiropractor for cervical adjustment about 
1 hour before his symptoms started. He reports that he 
sees his chiropractor regularly and has never had any symp- 
toms subsequently. 


On exam he looks fairly uncomfortable. His vital signs 
are normal except for mild hypertension 140/90 mm Hg. 
His cranial nerve exam and gait are normal. He has no 
nystagmus or dysmetria. The remainder of his exam is 
unremarkable. 


Given Mr. W’s young age and overall health, you wonder if he 
is presenting with a migraine and vertigo. However, all of the alter- 
native hypotheses are potentially life-threatening and are must not 
miss hypotheses. Table 14-9 lists the differential diagnosis. 


Leading Hypothesis: Vestibular Migraine 


Textbook Presentation 


Classically, migraine sufferers complain of intermittent attacks of 
severe unilateral throbbing headache associated with photophobia, 
phonophobia, nausea and vomiting (see Chapter 20, Headache). 
Headaches may be preceded by an aura that is usually visual (sco- 
toma or scintillating lights). Occasionally, patients with migraine 
disorders have vertigo, an entity referred to as vestibular migraine. 
This discussion will focus on vestibular migraines. (See Chapter 20 
for a more complete discussion of migraine.) 


Disease Highlights 


A. Dizziness or vertigo is common during a migraine attack, 
affecting as many as 24.5% of patients with migraine 
accompanied by aura and up to 47.5% of patients with 
severe migraine pain (2 7/10). 

B. Characteristics of the vertigo in vestibular migraine include 
1. Lasts seconds to a week 
2. The vertigo is constant in 30% of patients and positional 

(brought on by head movement) in 60% of patients. 
3. The temporal association of vertigo with headache is 
variable. 


Table 14-9. Diagnostic hypotheses for Mr. W. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
Vestibular History of recurring Thorough neurologic 
migraine throbbing headaches with history and exam to 


or without aura exclude CNS lesions 
Temporal association of MRI 
headache and vertigo 


Cerebellar Hypertension, cocaine Head CT scan or 
hemorrhage use, anticoagulant therapy = MRI/MRA 

Severe headache at onset, 

vomiting, ataxia 
Vertebral artery Trauma or spinal MRA or angiogram 


dissection manipulation 

Severe headache or neck 
pain at onset, progressive 
neurologic deficit with 
cranial neuropathies, 


ataxia, weakness 


Intracranial 
neoplasm 


Known malignancy 
Focal neurologic deficit 
Seizures 


Neuroimaging 


a. The vertigo may precede, be concurrent with, follow, 
or be temporally unrelated to headache. 


b. Vertigo was regularly associated with headache in 45% 
of patients and occurred with and without headache 
in 48% of patients. In 6% of patients, vertigo and 
migraine did not occur together. 

c. However, in 95% of patients, a history of migraines 
preceded the development of vertigo (by an average 
of 8-20 years). 


A history of migraines almost always pre- 
cedes the development of vestibular migraine. 
Patients with a new headache accompanied by 
vertigo should be evaluated for other diagnoses 
(eg, cerebellar hemorrhage, VAD). 


Evidence-Based Diagnosis 
A. The International Headache Society criteria for definite 
vestibular migraine require all 4 of the following: 


1. = 5 episodes of moderate to severe vertigo, lasting 
5 minutes to 72 hours 


2. Current or prior history of migraine with or without aura 
3. > 50% of vertiginous attacks accompanied by 
> 1 migrainous symptoms: 


a. Headache with > 2 of the following: One-sided 
location, pulsatile, moderate to severe, aggravation 
with activity 


b. Photophobia or phonophobia 
c. Visual aura 


4. Not better accounted for by another vestibular 
diagnosis (This is particularly complex as Meniere attacks 
and other vestibular conditions can trigger migraine 
attacks.) 


B. Attack characteristics 
1. Common symptoms include nausea (95%), photophobia 
(70%), headache (65%), phonophobia (10%), and 
aura (10%). 


2. Central, spontaneous, or positional nystagmus may be 
present during the attack. 


3. All patients with vestibular migraine have a normal finger 
to nose, heel to shin, and rapid alternating movements. 


4. 65% of patients have disturbances of gait, but only 5% 
were unable to stand and walk. 


5. 70% of patient have an abnormal Romberg sign. 


6. Pathologic cranial nerve or cerebellar findings signs are 
seen in < 10% of patients with vestibular migraine during 
an attack. 


7. Hearing loss, tinnitus, and aural pressure occur in up 
to 38% of patients with vestibular migraine but, unlike 
Meniere disease, are usually mild, do not progress, or cause 
severe hearing loss between attacks. 


Clues that suggest an alterative diagnosis 

and the need for additional evaluation in 
patients with both vertigo and headache 
include (1) new headache with vertigo or 
typical migraine with new-onset vertigo, 

(2) persistent profound hearing loss or 
vestibular abnormalities between episodes, 
(3) an inability to ambulate during an attack, 
or (4) brainstem signs. 


Treatment 


A. Few well-controlled studies have examined the effectiveness of 
therapy for patients with vestibular migraine. 


B. Abortive therapy with zolmitriptan may be effective. 


C. Prophylactic therapy with either propranolol, venlafaxine, or 
flunarizine (a calcium channel blocker) appear to be effective 
in patients with recurrent attacks. 


D. See Chapter 20, Headache. 


MAKING A DIAGNOSIS 


y 


Have you crossed a diagnostic threshold for the leading 
hypothesis, vestibular migraine? Have you ruled out the 
active alternatives? Do other tests need to be done to 
exclude the alternative diagnoses? 


Mr. W’s prior headache disorder does not sound migrainous 
nor does he have a prior history of headaches associated with 
vertigo, making vestibular migraine unlikely. Coupled with the 
life-threatening nature of the alternatives, his evaluation needs 
to continue. In particular, cerebellar hemorrhage is imminently 
life-threatening and must be excluded. 


DIZZINESS / 267 


Cerebellar hemorrhage is a must not miss pos- 
sibility that must be considered in all patients 
with headache and vertigo. 


Alternative Diagnosis: Cerebellar Hemorrhage 


Textbook Presentation 


The textbook presentation of cerebellar hemorrhage is the abrupt 
onset of headache associated with vomiting, ataxia, and vertigo. 
Brainstem compression may produce weakness, cranial nerve 
abnormalities, coma, and death. Patients with cerebellar infarc- 
tions have similar symptoms. 


Disease Highlights 


A. Cerebellar hemorrhage accounts for 5—16% cases of intracere- 
bral hemorrhages. 


B. Cerebellar hemorrhage is a neurologic emergency due to the 
potential for hematoma expansion, herniation, and death. 
Rapid progression within minutes to hours is common. 

1. 28-38% of patients demonstrate an increase in the 
hematoma on repeat CT scan within 3 hours of onset. 

2. Hematoma expansion is associated with a 5-fold increase 
in poor outcomes and death. 


3. Both hematoma expansion and edema contribute 
to an increase in intracranial pressure and brainstem 
herniation. 

C. Etiologies 
1. Most common: 
a. Hypertensive hemorrhage 
b. Subarachnoid hemorrhage 
c. Amyloid angiopathy 
d. Arteriovenous malformations 
2. Less common: 
. Blood dyscrasias 
. Hemorrhagic infarction 
Septic emboli 
. Anticoagulant and thrombolytic therapy 
Neoplasms 
Herpes simplex virus encephalitis 
. Vasculitis 


so mo ano oP 


. Cocaine and amphetamine use 
D. Demographics 

1. Mean age is 61—73 years 

2. 36% have diabetes mellitus 

3. 32-73% have hypertension 

4, 14% have a coagulopathy 

5. Frequency: Asians > Blacks > Hispanics > Whites 
E. Complications 

1. Hydrocephalus (48%) 

2. Chronic disability 

3. Herniation and death (42%) 

4, Other: Pneumonia, myocardial infarction, and ventricular 


arrhythmias 


E Poor prognostic factors include 
1. Marked hydrocephalus 
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Table 14-10. Clinical findings in cerebellar hemorrhage. 


Findings Frequency 
Brainstem findings 100% 
Headache 72-80% 
Vomiting 77% 
Vertigo 59% 
Altered consciousness 60-73% 
Extensor plantar responses 55% 
Nuchal rigidity 50% 
Inability to stand 40% 
Dysarthria 22% 


2. Deteriorating consciousness 
3. Stupor and coma (100% mortality without surgery) 


4, Fever (correlates with ventricular extension of bleeding) 


Evidence-Based Diagnosis 
A. Clinical findings 


1. The most common clinical symptoms are headache, 
vomiting, and altered consciousness (Table 14-10). 


2. Brainstem findings were universal in 1 study. 


3. Vertigo is present in 59% of patients. 


B. Laboratory evaluation should include complete blood count, 
platelet count, INR, partial thromboplastin time, basic met- 
abolic panel, ECG, chest radiograph, glucose, and toxicology 
screen in young- and middle-aged patients. 


C. Prompt cross-sectional imaging with CT or MRI is critical to 
identify hemorrhage. 


D. Patients with cerebellar hemorrhage due to aneurysms or 
arteriovenous malformation may require additional imaging 
and interventions. 

1. Consider if there is a low likelihood that the hemorrhage 
was secondary to hypertension and in patients with 
subarachnoid hemorrhage. 

2. Risk factors for vascular abnormalities include patients 
< 65 years old, cocaine use, female sex, nonsmoker, absence 
of a history of hypertension or coagulopathy. 


3. Aneurysms can be identified with CTA, contrast-enhanced 
CT, contrast-enhanced MRI, or MRA. 

4. Abnormal results can be evaluated with cerebral 
angiography. 


Treatment 


A. Cerebellar hemorrhages can compress vital brainstem structures 
and surgical evacuation can be lifesaving. 


B. Emergent surgical removal of the hemorrhage is recommended 
for patients with large hemorrhages (> 3 cm), those with 
neurologic deterioration, brainstem compression, or hydro- 
cephalus from ventricular obstruction. 


C. ICU monitoring is critical. 


D. Anticoagulants and antiplatelet therapy should be held and 
anticoagulation should be reversed immediately. 


E. Platelets should be administered to patient with severe 
thrombocytopenia. 


F. Hypertension 


1. High systolic BP following intracranial hemorrhage is 
associated with hematoma expansion and poor outcomes. 


2. BP lowering has been associated with better outcomes. 


3. Patients with systolic BP 150-220 mm Hg should have 
acute lowering of the systolic BP to 140 mm Hg unless 
there is a contraindication. 


4. IV antihypertensive medication should be considered in 
patients with a systolic BP > 220 mg Hg. 


G. Specific detailed guidelines of potential therapies to treat 
intracerebral hemorrhage, the associated hypertension, 
seizures, reverse anticoagulation, prevent venous throm- 
boembolism, and treat increased intracranial pressure were 


published in 2015. 


= 


An emergent head CT without contrast is performed and 
normal. 


The normal head CT is reassuring because it markedly decreases 
the likelihood of 1 of the life-threatening hypotheses, cerebellar 
hemorrhage (sensitivity 93%). However, a diagnosis has not been 
established and the evaluation must continue. 


wy 


On reevaluation, Mr. W complains of weakness on his left 
side. Neurologic exam reveals a new flaccid paralysis on the 
left side. 


The new neurologic findings coupled with the vertigo, headache, 
neck pain, and recent neck trauma (chiropractic manipulation) 
make you revise your leading hypotheses to VAD. 


Revised Leading Hypothesis: Vertebral 
Artery Dissection (VAD) 


Textbook Presentation 


Unlike patients with atherosclerotic disease, patients with VAD are 
usually younger (mean age 46) and often complain of severe neck 
pain, occipital headache, and evolving neurologic symptoms due to 
progressive involvement of the brainstem. Numbness, hemipare- 
sis, quadriparesis, coma, a locked-in syndrome, or death can result 
from this uncommon but occasionally devastating illness. 


Disease Highlights 
A. VAD is the leading cause of posterior circulation strokes 
among young adults. 
1. Median age is 43 years. 
2. Accounts for 42% of strokes associated with vertigo in 
patients younger than age 50. 
B. Pathogenesis 
1. The vertebral artery passes through foramen within the 
transverse process of C1—C6. 
2. As C1 rotates on C2, the vertebral artery can be stretched 
and injured, initiating dissection (which may be 
extracranial or intracranial). 


3. As blood leaks into the false lumen, the true lumen is 
narrowed, which may lead to rostral thromboembolism. 
The thrombosis may extend to involve the basilar artery 
compromising the entire brainstem. 


4. Infarction is seen in 65%. 


5. Aneurysm formation can also occur, which may be 
complicated by subarachnoid hemorrhage. 


C. Stroke develops in 63% of patients. A good outcome was 
reported in 69%, fair outcome in 18%, and poor outcome 
in 10%. 


D. Risk factors differ from patients with typical ischemic stroke. 
VAD may occur following sporting activities (15% of cases), 
minor trauma, chiropractic manipulation (16% of cases), or 
spontaneously (> 50%). 

1. Examples of sporting activities include jogging, horseback 
riding, tennis, skiing, and others. Given the frequency with 
which individuals engage in these activities, it is unclear if 
this relationship is causal. The average time from the event 
to symptoms is 2—3 days. 


2. It is also unclear if cervical manipulative therapy 
(CMT) causes VAD or if these dissections preexisted the 
manipulation and patients were seeking CMT to help with 
their pain. When associated with CMT, symptoms develop 
within 1 hour of procedure in 83% of patients. 


E. Pain (from the dissection) is a common feature. 


Evidence-Based Diagnosis 


A. Clinical findings 


1. The most common symptoms are headache (51-69%), 
neck pain (46%), and dizziness/vertigo (36-58%) 
(Table 14-11). 


2. Headache or neck pain are seen in 85% of patients. 


3. 13% of patients present with headache and neck pain 
without other neurologic symptoms. They may precede 
other neurologic symptoms by hours to weeks. 


4. The onset of headache and neck pain may be gradual or 
sudden. 


Table 14-11. Signs and symptoms in vertebral artery 
dissection. 


Finding Sensitivity 
Headache 51-69% 
Neck pain 46% 
Headache or neck pain 83% 
Dizziness or vertigo 36-58% 
Headache and vertigo 43% 
Change in vision 36% 
Nausea and vomiting 35% 
Nystagmus 29% 
Horner syndrome 22% 
Cranial nerve palsies 21% 


Other (dysphagia, dysarthria, 
or incoordination) 
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5. Neck pain is usually unilateral (= 66% of patients). Patients 
may have neck tenderness on exam which should not 
remove VAD from consideration. 


6. Isolated vertigo and headache are present in 12% of cases. 


Patients with vertigo and headache or neck pain, 
should be carefully and emergently evaluated. 
Diagnostic possibilities include migraine, sub- 
arachnoid hemorrhage, cerebellar hemorrhage, 
and VAD. 


B. Neuroimaging: VAD can be visualized with MRA, CTA, and 
conventional angiography. 
1. MRA, contrast-enhanced MRI, and CTA are highly 
accurate. CTA is preferred for the diagnosis of dissection, 
although MRI is more sensitive at detecting infarction. 


2. Ultrasonography with color Doppler is less sensitive for 
VAD (66%). 


Treatment 


A. For patients with stroke and extracranial cervical arterial 
dissection who meet stringent eligibility criteria for throm- 
bolytic therapy, thrombolytics are “probably recommended” 
(2018 AHA/ASA Guideline). Use of thrombolytics in patients 
with intracranial arterial dissection is uncertain and not well 


established. 


B. For other patients with VAD and ischemic stroke or TIA not 
receiving thrombolytic therapy and without subarachnoid 
hemorrhage, the 2014 AHA/ASA guidelines recommend 
anticoagulation or antithrombotic therapy. 


C. For patients with recurrent ischemic events despite medical 
therapy, endovascular or surgical therapy may be considered. 


D. For patients with aneurysm formation or subarachnoid 
hemorrhage, endovascular repair and surgery have been used. 


CASE RESOLUTION 


W 


An emergent MRA is performed and reveals a VAD with new 
evidence of thrombosis in the left vertebral artery. 


The MRA confirms VAD. This unusual but very dangerous 
condition must be treated immediately. 


My 


The patient's new weakness suggests new infarction from 
the VAD. The patient has no contraindications to thrombo- 
lytic therapy which is started emergently. Two hours later 
he reports that his weakness has resolved. He is subse- 
quently treated with aspirin. At follow-up 2 months later, 
he is stable and asymptomatic. 


Although CNS causes of vertigo are less common, they must 
be carefully considered in patients with vertigo and neurologic 
symptoms. A careful neurologic history and exam are of para- 
mount importance. Mr. W had a less common but life-threatening 
cause of vertigo, which illustrates the need for careful diagnostic 
reasoning. 
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REVIEW OF OTHER IMPORTANT DISEASES 
Meniere Disease 


Textbook Presentation 


Patients complain of intermittent spells of vertigo. They may note 
associated ear fullness, fluctuating unilateral hearing loss, and 
tinnitus. Spells typically last for minutes to hours (rarely longer 
than 4-5 hours) and occasionally up to a day. 


Disease Highlights 


A. Associated with excess fluid (hydrops) in the endolymphatic 
spaces of the inner ear. 


B. The disease may be unilateral or bilateral. 


C. Patients have both episodic sensorineural hearing loss and 
vertigo. Patients may also experience tinnitus. 


1. Vertigo lasts 20 minutes to 24 hours. 


2. The hearing loss typically affects lower frequencies initially 
and then progresses. 


3. Tinnitus is often described as low pitch. 


4, Only 38% of patients present with the complete triad. 
Patients may present with any of the 3 symptoms and 
develop the others more than 10 years later. 


Evidence-Based Diagnosis 


A. There are no tests that definitely confirm Meniere disease. The 
disease is diagnosed clinically. 


B. Diagnostic criteria of the American Academy of Otolaryngol- 
ogy and Head and Neck Surgery require the following for a 
definite clinical diagnosis: 

1. Two or more spontaneous episodes of vertigo lasting 
> 20 minutes 


2. Confirmed sensorineural hearing loss 
3. Tinnitus or perception of aural fullness, or both 


4. Other causes excluded. The utilization of other tests is 
controversial. A recent review recommended an MRI to 
rule out other causes (ie, acoustic neuroma, cerebrovascular 
accident or MS) before confirming the diagnosis. 


C. Dedicated inner ear MRI 


1. Dedicated inner ear MRI protocols can demonstrate 
enlargement of the endolymphatic spaces consistent with 
Meniere disease. However, enlargement may be seen in 
other conditions and is not specific for Meniere disease. 


2. Recommended in patients with suspected Meniere disease 
to both exclude other causes of vertigo and to help confirm 
Meniere disease. 


3. May be especially useful in the subset of patients (20%) 
who present with vertigo or hearing loss suggestive of 
Meniere disease but who have not yet developed the 
classic symptom triad and to distinguish Meniere disease 
from other causes of episodic vertigo such as vertiginous 
migraine. 


Hearing loss may accompany Meniere disease 
or posterior circulation ischemia (due to infarc- 
tion of the labyrinth) and is not pathogno- 
monic of Meniere disease. 


D. Audiometry should be performed. 


1. Early Meniere disease is characterized by low frequency 
sensorineural hearing loss. 


2. Hearing can be normal between attacks. 


E. Test should be done to rule out syphilis (treponemal-specific 
enzyme immunoassay). 


F. Specialized testing is available (eg, electronystagmogram). 


Treatment 


A. Anecdotal evidence suggests low-salt diet and restriction of 
caffeine, alcohol, and tobacco. 


B. Diuretics and corticosteroids (both oral and intratympanic) 
have been used but their usefulness is unclear. Diuretics are 
frequently used when lifestyle changes are inadequate. 


C. Acute vertiginous symptoms can be treated with diphenhy- 
dramine, dimenhydrinate, meclizine, benzodiazepines, or 
antiemetics. 


D. Surgical therapies are available for patients with refractory 
incapacitating symptoms. 


Multiple Sensory Deficits 


Textbook Presentation 


The typical patient is an elderly diabetic who complains of symp- 
toms when arising from their bed during the night. Patients may 
fall or simply feel as though they are going to fall. Multiple sen- 
sory losses and physical deconditioning create imbalance and an 
unsteady gait. Orthostatic hypotension (aggravated by many 
medications) and benzodiazepines for sleep may contribute to the 
symptoms. 


Disease Highlights 
A. Multiple systems are involved. 
B. Typically, at least 2 or more of the following are present: 
1. Visual loss 
a. May develop secondary to myopia, presbyopia, 
cataracts, macular degeneration 


b. The average 80-year-old requires 3 times the lighting to 
see like a 20-year-old. 


c. Age-related changes in the lens decrease color 
perception, decreasing the ability to discriminate objects 
of similar color, increasing the risk of falls. 


d. Glare and accommodation to variations in light 
intensity also worsen with age. 


2. Proprioceptive loss (eg, neuropathy from diabetes, 
myelopathy from cervical spondylosis) 


3. Chronic bilateral vestibular damage (eg, from ototoxic 


drugs) 


4, Orthopedic disorders impairing ambulation 


Evidence-Based Diagnosis 

A. Ataxia is uncommon (0/14 in 1 series). 

B. Patients with significant ataxia or cerebellar findings should 
undergo MRI to exclude alternative diagnoses. 

Treatment 


A multifaceted approach is often necessary; elements include: 
A. Visual correction 


B. Night lighting 


C. Amplify visual contrast by juxtaposing objects of distinctly dif- 
ferent colors to highlight boundary zones (eg, floor coverings). 


D. Instructing patients to sit at the edge of the bed prior to 
standing. 


E. Modifying medications to minimize orthostatic hypotension 
(ie, alpha-blockers, diuretics). 


FE. When possible, eliminate benzodiazepines, neuroleptics, and 
any unnecessary medications. 


G. Home visits can identify fall risks (electric and telephone 
cords, loose rugs, etc). 


H. Lower limb strength training and balance training have been 
demonstrated to reduce falls. 


I. Bisphosphonates reduce the risk of fractures in patients with 
osteoporosis. 
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| have a patient with dyspnea. How do | 
determine the cause? 


Robert L. Trowbridge, MD 


CHIEF COMPLAINT 


PATIENT XTA 


Mr. C is a 64-year-old man who comes to see you complain- 
ing of shortness of breath. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of dyspnea is extraordinarily broad but 
following a structured and sequential approach to the patient 
with dyspnea can allow for the rapid identification of common 
and serious disorders while also ensuring that other causes are not 
missed. Heart disease and lung disease constitute the most com- 
mon serious causes of dyspnea, specifically heart failure (HF), 
pneumonia, obstructive lung disease (chronic obstructive pul- 
monary disease [COPD] and asthma), and pulmonary embolism 
(PE). These four conditions should always be on the differential 
diagnosis for dyspnea and at the forefront of the clinicians mind 
in evaluating the dyspneic patient. A series of other less common 
disorders represent an immediate risk to life and must also be con- 
sidered in the very early stages of investigation, as urgent treatment 
may be necessary. These diagnoses can be remembered using the 
ACT ASAP mnemonic (Table 15-1). 

Once these common and life-threatening disorders have been 
considered, a more systematic approach to the many other causes 
of dyspnea can proceed. The simplest approach to constructing the 
broad differential diagnosis is to consider the anatomic components 
of each of these systems, specifically the route of inspired air and 
oxygen through the cardiopulmonary system and the rest of the 
body. This allows us to develop a fairly comprehensive differential 
diagnosis of dyspnea. 


What is the differential diagnosis of dyspnea? 
How would you frame the differential? 


Differential Diagnosis of Dyspnea 


A. Lung 
1. Airways 
a. Suprathoracic airways (ie, laryngeal edema) 
b. Intrathoracic airways 
(1) Asthma 
(2) COPD (see Chapter 33, Wheezing and Stridor) 
2. Alveoli (can fill with water, pus, or blood) 
a. Pulmonary edema 
(1) HF 
(2) Acute respiratory distress syndrome 
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b. Pneumonia 
c. Pulmonary hemorrhage 
3. Interstitium 
a. Edema 
b. Inflammatory 
(1) Organic exposures (eg, hay, cotton, grain) 
(2) Mineral exposures (eg, asbestos, silicon, coal) 
(3) Idiopathic diseases (eg, sarcoidosis, scleroderma, 
systemic lupus erythematosus, granulomatosis with 
polyangiitis) 
c. Infectious (Pneumocystis) 
d. Malignancy (may occur in all areas on lung) 
4. Pleural 
a. Pneumothorax 
b. Pleural effusions 
(1) Transudative 
(a) HF 
(b) Cirrhosis 
(c) Nephrotic syndrome 
(2) Exudative 


(a) Tuberculosis 
(b) Cancer 
(c) Parapneumonic effusions 
(d) Connective tissue diseases 
(e) Hemothorax 
5. Blood vessels 
a. PE 


b. Primary pulmonary hypertension 
B. Heart 
1. Endocardium: Valvular heart disease (ie, aortic stenosis, 
aortic regurgitation, mitral regurgitation, and mitral stenosis) 
2. Conduction system 
a. Bradycardia (sick sinus syndrome, atrioventricular block) 
b. Tachycardia 
(1) Atrial fibrillation and other supraventricular 
tachycardias 
(2) Ventricular tachycardia 
3. Myocardium: HF 
a. Heart failure with reduced ejection fraction (HFrEF) 


(Secondary to coronary artery disease [CAD], 
hypertension, alcohol abuse) 

b. Heart failure with preserved ejection fraction 
(HFpEF) (Secondary to hypertension, aortic stenosis, 
hypertrophic cardiomyopathy) 
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Table 15-1. Common serious and life-threatening causes 
of dyspnea. 


Heart failure 

Pneumonia 

Obstructive lung disease (chronic 
obstructive pulmonary disease/asthma) 
Pulmonary embolism 


Four most common 


Immediate threat to life Arrhythmia 
(ACT ASAP) Coronary syndrome, Acute 
Tamponade 


Airway obstruction 
Stenosis, Aortic 
Anaphylaxis 
Pneumothorax 


4. Coronary arteries (ischemia and infarction) 


5. Pericardium (tamponade, constrictive pericarditis) 


C. Chest wall/neuromuscular disease 
1. Kyphoscoliosis 
2. Muscle weakness 
a. Myopathy 
b. Neurologic disease (eg, Guillain-Barré) 
3. Obesity 


D. Blood: Anemia 

E. Metabolic disorders (increased respiratory drive) 
1. Acidosis (eg, diabetic ketoacidosis) 
2. Hyperthyroidism 


A key issue to keep in mind when evaluating a patient with dys- 
pnea is that multiple potential causes are often present in a single 
patient. Patients with COPD, for example, are at increased risk for 
pneumonia, pneumothorax, PE, and lung cancer. Thus, a patient 
with known COPD presenting with acute dyspnea may have an 
uncomplicated exacerbation of the underlying COPD secondary 
to continued tobacco use, or the worsening symptoms may be sec- 
ondary to the development of a complication (such as pneumonia) 
that has also caused an exacerbation of the underlying COPD. 
In this case, both the COPD and the pneumonia are responsible 
for the increase in dyspnea. Similarly, patients with HF often have 
or are at risk for other common causes of dyspnea, including con- 
comitant valvular heart disease, atrial fibrillation, and COPD. 

The extensive differential diagnosis for dyspnea and the pos- 
sibility of several contributory causes necessitates a careful and 
detailed history and physical exam and review of basic laboratory 
exams. The history should detail the time course of the dyspnea, 
its severity, and associated symptoms. The past medical history 
should cover the predisposing factors for common causes of dys- 
pnea (eg, immunosuppression for pneumonia) and the social and 
occupational hazards associated with specific disorders (eg, tobacco 
use for COPD and occupational exposures for interstitial lung 
disease). The physical exam should include vital signs, a detailed 
cardiac and pulmonary exam, and a search for signs suggestive of 
anemia and other systemic diseases. In addition, almost all patients 
with new-onset or worsening dyspnea should have a chest film, 
ECG, and hematocrit. Unlike some other patient presentations, 
however, there are few individual signs or symptoms whose pres- 
ence is highly suggestive of a specific diagnosis or whose absence 
rules out a diagnosis. Instead, it is often the combination of history, 
signs and symptoms, augmented by basic testing, that suggests a 
diagnosis (Table 15-2). 


As is usually the case in diagnosis, the history is the most impor- 
tant component of the evaluation of a patient with dyspnea. Of 
critical importance is reviewing the risk factors for the causes of 
dyspnea. Features that suggest HF, for example, include a history 
of myocardial infarction (MI), CAD risk factors, long-standing 
uncontrolled hypertension, or alcohol abuse. PE should be con- 
sidered in patients with risk factors, such as recent hospitalization 
or immobilization, surgery, a history of cancer, or use of estrogen. 

In obtaining the history, a focus should be placed on the 
presence of chest pain (covered in Chapter 9), which is a pivotal 
diagnostic clue in patients with dyspnea (Table 15-2). Chest pain 
may be pleuritic or nonpleuritic and acute or chronic/recurrent. 
Each of these features can help focus the differential diagnosis 
(Table 15-3). In general, pleuritic chest pain helps focus the search 
on a pulmonary cause of dyspnea such as pneumonia, PE, and 
pneumothorax. Nonpleuritic chest pain evokes a broader differ- 
ential and includes both those diseases that cause pleuritic chest 
pain and other etiologies such as MI, aortic stenosis, and aortic 
dissection. The acuity of the chest pain can also help narrow the 
differential diagnosis. Common causes of dyspnea associated with 
acute chest pain include MI, aortic dissection, PE, pneumothorax, 
arrhythmias (causing angina), and pneumonia. Common causes 
of dyspnea associated with chronic/recurrent chest pain include 
angina (caused by CAD, severe anemia, or aortic stenosis), asthma 
or COPD (which are often associated with chest tightness), and 
recurrent intermittent arrhythmias. 

Otherwise there is significant overlap between the presentations 
of the common causes of dyspnea as many symptoms occur in mul- 
tiple otherwise seemingly unrelated causes. Fever, for example, may 
occur in pneumonia, asthma or COPD with concomitant infec- 
tion, valvular heart disease due to endocarditis, PE, acute respira- 
tory distress syndrome, and interstitial lung disease. Similarly, the 
lack of a fever is only a modestly strong argument against any of 
these disorders as the cause of dyspnea. Cough similarly occurs in 
many diseases, including pneumonia, HE, COPD, and interstitial 
lung disease, and is of limited usefulness in terms of differentiating 
among the different causes of dyspnea. 

A detailed physical exam should be particularly focused on 
the presence of key pivotal findings, specifically jugular venous 
distention, S, egophony with bronchial breath sounds, and 
crackles. The presence of jugular venous distention is an impor- 
tant discovery and suggests the diagnoses of HE, tamponade or 
PE. If an S, is present in a nonpregnant patient over the age 
of 30, HF is likely. Egophony and bronchial breath sounds are 
suggestive of pneumonia. The presence of crackles is less specific 
but suggest a pulmonary or cardiac cause and are classically asso- 
ciated with pneumonia, HE, and interstitial lung disease. Most 
importantly, although the presence of any of these pivotal find- 
ings on exam can be helpful, their absence does not rule out any 
of these diagnoses. 

Point-of-care ultrasound (POCUS) is increasingly being rec- 
ognized as a useful addition to the clinical examination in the 
patient with dyspnea. Findings such as the absence of a sliding lung 
(pneumothorax) and B-lines (HF) may substantially increase the 
likelihood of specific disorders. Incorporating POCUS findings 
into the evaluation of the dyspneic patient, however, is dependent 
on the availability of an experienced operator (Table 15-4). 

In most patients, a chest film is necessary to help delineate the 
causes of dyspnea. As is the case with other clinical characteris- 
tics, however, there is substantial overlap and variability in the 
radiographic findings of disease. A normal chest radiograph makes 
pneumonia, interstitial lung disease, and acute respiratory distress 
syndrome unlikely and rules out pneumothorax (Table 15-5). 
Focal infiltrate(s) suggest pneumonia and can also be seen with 
lung cancer and PE. Diffuse infiltrates or edema may be seen in 
a variety of settings including any cause of HE, acute respiratory 
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Table 15-2. Common causes of dyspnea: suggestive risk factors, associated symptoms, signs, and tests. 


Suggestive Risk Factors or 


Etiologies Diagnostic Hypothesis Associated Symptoms Suggestive Signs Tests 
Cardiac Valvular heart disease Rheumatic heart disease Significant murmur Echocardiography 
Fever, injection drug use Blood cultures if 
(endocarditis) endocarditis suspected 
Aortic regurgitation Chest pain (dissection) Any diastolic murmur 
Bicuspid aortic valve 
Aortic stenosis Bicuspid aortic valve Significant systolic murmur 
Mitral regurgitation Mitral valve prolapse Holosystolic murmur 
Mitral stenosis Rheumatic heart disease Any diastolic murmur 
Arrhythmia Palpitations Irregular pulse ECG 
History of heart failure, CAD Holter, event monitor 
Heart failure CAD or risk factors S,, JVD, crackles on lung exam Chest film 
Uncontrolled HTN BNP 
eee eee Oe a ee, 
Acute coronary Chest pain S, JVD, crackles on lung exam ECG 
syndrome CAD or risk factors Troponin 
PVD Angiography 
Pulmonary COPD = 40 pack years tobacco J breath sounds, wheezing Chest radiography 
PFTs 
ARDS Sepsis Diffuse crackles Chest radiography 
Pancreatitis 
Smoke inhalation 
Aspiration 
Asthma Cold + exercise > symptoms; Wheezing PFTs 
Family history of asthma Bronchodilator response 
Methacholine challenge 
Pulmonary embolism Sudden onset of dyspnea Unilateral leg swelling D-Dimer 
Pleuritic chest pain Pleural rub CT angiography 
Cancer V/Q scan 
Surgery, immobilization Leg duplex ultrasound 
Estrogen therapy 
Pneumonia Fever, productive cough Egophony, bronchial breath sounds Chest radiography 
(CAP, TB, PJP, aspiration) High-risk sexual exposures Crackles HIV 
Injection drug use Thrush, Kaposi sarcoma cD4 
TB exposure Skin pop marks 
Pneumothorax Pleuritic chest pain Pleural rub or decreased breath Chest radiography 
sounds 
ILD Known connective tissue disease Diffuse lung crackles PFTs 
Raynaud phenomenon High-resolution chest CT 
Vocational, occupational exposure 
Hematologic Anemia Menorrhagia Pale conjunctiva Hematocrit 
Melena 


Rectal bleeding 


ARDS, acute respiratory distress syndrome; BNP, B-type natriuretic peptide; CAD, coronary artery disease; CAP, community-acquired pneumonia; COPD, chronic obstructive pulmonary 
disease; ECG, electrocardiogram; HTN, hypertension; ILD, interstitial lung disease; JVD, jugular venous distention; PJP, Pneumocystis jirovecii pneumonia; PFTs, pulmonary function tests; 
PND, paroxysmal nocturnal dyspnea; PVD, peripheral vascular disease; TB, tuberculosis; V/Q, ventilation-perfusion. 
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Table 15-3. Differential diagnosis of dyspnea associated 
with chest pain. 


Nonpleuritic Chest Pain 


Table 15-6. Diseases causing dyspnea associated with 
abnormal lung fields on chest film. 


Focal Infiltrate(s) Diffuse Infiltrates/Edema 


Pleuritic Chest Pain Acute Chronic/Recurrent 


Pneumonia Myocardial infarction Angina (due to 
CAD, AS, anemia, 


or arrhythmia) 


Pneumothorax Pulmonary embolism COPD! 
Asthma! Pneumonia 
COPD' Arrhythmia(s) 
(if associated with 
ischemia) 
Pleural effusion, Pneumothorax 


exudative 


'Often described as tightness rather than pain. 
AS, aortic stenosis; CAD, coronary artery disease; COPD, chronic obstructive pulmonary 
disease. 


Table 15-4. Findings on point-of-care ultrasound. 


Sensitivity, Specificity, 


Condition Ultrasound Finding Likelihood Ratios 
Pneumothorax Absence of sliding lung LR+, 67.9 
LR-, 0.18 

Pneumonia Complete evaluation Sensitivity 57-100% 


Specificity 54-99% 


LR+, 7.4 
LR-, 0.16 


Acute heart failure B-lines 


Table 15-5. Diseases causing dyspnea associated with 
a normal chest film. 


Usually Normal Chest Film Occasionally Normal Chest Film 


Laryngeal edema Heart failure 


Airway obstruction COPD 

Primary pulmonary hypertension Interstitial lung disease 
Asthma Pulmonary embolism? 
Anemia’ 

Arrhythmia 


ACS or angina 
Primary arrhythmia’ 


‘Unless concomitant heart failure. 

The chest film is normal in approximately 50% of patients with pulmonary embolism. 
An infiltrate (due to infarction) or effusion may also be seen. 

ACS, acute coronary syndrome; COPD, chronic obstructive pulmonary disease. 


distress syndrome, and certain pneumonias (Table 15-6). The 
presence of a pleural effusion is a critical clue that helps focus the 
differential diagnosis (Table 15-7). 

Other diagnostic testing that may be helpful in specific situ- 
ations includes B-type natriuretic peptide (BNP), D-dimer, and 
CT angiography (CTA). Each of these tests, however, is only use- 
ful when interpreted within the context of the clinical presenta- 
tion of a specific patient and should not be ordered in all patients. 


Pneumonia Heart failure’ 

Malignancy Acute respiratory distress 
Pulmonary edema (atypical) syndrome 

Pulmonary embolism Pneumonia 


(uncommon) Interstitial lung disease 


‘Secondary to heart failure with preserved or reduced ejection fraction, arrhythmia, 
valvular hear disease, anemia. 


Table 15-7. Causes of pleural effusion. 


Unilateral Pleural Effusion Bilateral Pleural Effusion 


Pneumonia Heart failure 
Pulmonary embolism Interstitial lung disease 
Malignancy 


Heart failure 


For example, a patient with no signs or symptoms suggestive of PE, 
is unlikely to have a PE even in the face of an elevated D-dimer assay. 

Echocardiography and pulmonary function tests are similarly 
helpful in selected patients. Echocardiography can document 
impaired systolic or diastolic cardiac function and may occasion- 
ally reveal valvular heart disease. Pulmonary function tests can help 
determine whether the patient has obstructive, restrictive, or vascu- 
lar lung disease (Table 15-8). Figure 15-1 summarizes a diagnostic 
approach to patients with dyspnea. 


Ww 


Over the last 2 years, Mr. C has noticed worsening dysp- 
nea on exertion. He now complains of shortness of breath 
with minimal exertion. He is unable to walk around his house 
without resting to catch his breath. Several years ago, 
Mr. C could walk several blocks without any difficulty. He 
notes that he is unable to sleep lying flat due to shortness 
of breath (orthopnea), and he has slept on a recliner for the 
last 6 months. Occasionally, he awakes from sleep acutely 
short of breath (paroxysmal nocturnal dyspnea). He com- 
plains that his feet are swollen. 


Always quantify the increase in dyspnea 
from baseline. Significant changes suggest 
serious disease and warrant thorough 
evaluations. 


V 


Fast medical history is notable for an MI 2 years ago. Vital 
signs are temperature, 37.0°C; RR, 24 breaths per minute; 
pulse, 110 bpm; BF 120/78 mm Hg. His pulse is regular 
with an occasional irregularity. Cardiac exam reveals JVD 
to the angle of the jaw in the upright position, a grade II/VI 
systolic murmur at the apex, and a positive S, gallop. Lung 
exam reveals crackles half of the way up from the bases 
bilaterally. He has 2+ pretibial edema to the knees. 


Table 15-8. Pulmonary function test (PFT) abnormalities 


in lung disease. 


Mechanism Key PFT Abnormality Other PFT Findings 
Obstruction J Flows TLC N/T 
(all types) J FEV,/FVC RVT 
COPD As above DLCO 4 (if 
emphysema) 

Asthma As above and 

Bronchodilator 

produces an increase 

of > 12% 

Methacholine 

produces a decrease 

of > 20% 
Restriction Volumes J, TLC J 
(all types) 
Interstitium (eg, As above AVI 
pulmonary fibrosis) DLCO L 

FEV,% N/T 

Chest wall As above DLCO WNL 
(eg, pleural RVN 
effusion, obesity) FEV,% N 
Neuromuscular As above RV Î, MVV J, NIF J, 
(eg, myasthenia) PIF 4 
Vascular DLCO 4 Other PFTs often 
(ie, pulmonary normal 
embolism) 


DLCO, diffusing capacity of carbon monoxide; FEV, forced expiratory volume in 

1 second; FEV,%, FEV,/FVC; FVC, forced vital capacity; MVV, maximal minute ventilation; 
N, normal; NIF, negative inspiratory force; PIF, positive inspiratory force; RV, residual volume; 
TLC, total lung capacity; WNL, within normal limits. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Although the differential diagnosis of dyspnea is broad, it is useful 
to first consider the four most common causes of dyspnea: HF, 
COPD, PE, and pneumonia. Mr. C’s risk factors, symptoms, and 
signs immediately focus the differential diagnosis. His past history 
of MI is a clear risk factor for HE Furthermore, the combination 
of JVD, S, gallop, crackles, and peripheral edema are all very sug- 
gestive of HF making it the leading hypothesis. His physical exam 
also reveals a heart murmur raising several alternative diagnoses 
(ie, mitral regurgitation, aortic stenosis, or aortic regurgitation). 
The location of this murmur is most consistent with mitral regur- 
gitation. Mr. C’s irregular pulse also raises the possibility of atrial 
fibrillation. Finally, cardiac ischemia presenting as dyspnea rather 
than pain is a must not miss possibility. Table 15-9 lists the differ- 
ential diagnosis. 


Pursue highly specific positive clinical find- 
ings (in this case the S, gallop and JVD); they 
should help drive the diagnostic search. 
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A chest radiograph, HCT, and ECG are performed. 


ls the clinical information sufficient to 
make a diagnosis of HF? If not, what other 


information do you need? 


Leading Hypothesis: HF 


Textbook Presentation 


Patients classically have fatigue, dyspnea on exertion, orthopnea, 
paroxysmal nocturnal dyspnea, and edema. Often, there is an 
antecedent history of either MI or poorly controlled hypertension. 


Disease Highlights 


A. HF refers to any cardiac pathology that impairs left ventricu- 
lar (LV) filling or ejection, which may arise from diseases or 
dysfunction of the myocardium, valves, or pericardium. The 
remainder of this discussion will focus on myocardial causes 
of HE Valvular heart disease is discussed separately. 


B. Affects 6.5 million patients in the United States and 
accounts for 900,000 hospitalizations and 75,000 deaths 
annually. At age 45, lifetime risk of heart failure is 27.4% 
in men and 23.8% in women. The risk of HFrEF is higher 
in men than in women although the risk of HFpEF is equal 
between genders. 


C. Pathophysiologic classification: HF may occur in patients 
with impaired emptying (and an ejection fraction < 40%) or 
impaired filling (with a preserved ejection fraction > 50%). 
The distinction is important because both the etiologies and 
treatments of these 2 groups are different. HF may also be 
classified based on whether the primary process affects the LV 
or the right ventricle (RV). 

1. HFrEF 


a. Previously called systolic HF or systolic dysfunction, 
HFrEF accounts for approximately 50% of cases of HE 

b. HFrEF develops when systolic dysfunction impairs LV 
emptying. 

c. CAD is the most common cause of HFrEE 

d. Other common causes include long-standing 
hypertension and alcohol abuse. 

e. Less common causes include viral cardiomyopathy, 
postpartum cardiomyopathy, drug toxicity (eg, 
adriamycin), persistent tachycardia, and idiopathic 
cardiomyopathy. 

2. HEpEF 

a. Previously referred to as diastolic HF, HFpEF accounts 
for approximately 50% of all HF cases. 

b. HFpEF develops when an increase in myocardial muscle 
mass (thickness), infiltration, or fibrosis decreases LV 
compliance. 

(1) Decreased LV compliance impairs LV filling. 

(2) Note that although LV filling is compromised, 
contractility is preserved and the ejection fraction 
is normal. 

c. The most common cause of HFpEF is hypertension. 

d. Less common causes include 
(1) Aortic stenosis 
(2) Hypertrophic cardiomyopathy 
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Chronic 


Assess for key 
clinical findings 


a 


ACS, acute coronary syndrome; ACT ASAP, arrhythmia, coronary syndrome (acute), tamponade, airway obstruction, stenosis (aortic), anaphylaxis, pneumothorax; 
BNP, brain natriuretic peptide; COPD, chronic obstructive pulmonary disease; ECG, electrocardiogram; HF, heart failure; ILD, interstitial lung disease; 
JVD, jugular venous distention; PE, pulmonary embolism; PFTs, pulmonary function tests; POCUS, point of care ultrasound. 


Figure 15-1. A diagnostic approach to dyspnea. 


(3) Infiltrative cardiomyopathies (eg, hemochromatosis, b. Common causes of LV failure include CAD, 
amyloidosis) hypertension, and alcoholic cardiomyopathy. 
3. The mortality in patients with HFrEF and HFpEF is c. Common causes of RV failure include advanced LV 
similar. failure and severe pulmonary disease, such as COPD 


4. Patients with ejection fraction of 41-49% are classified (zor pulmonale, 


as HFpEF, borderline. Their treatment and outcomes are 


similar to patients with HFpEF. failure, is not a feature of isolated RV failure. 


5. Right- versus left-sided HF e. Peripheral edema, JVD, and fatigue may be seen in 
a. HF may involve the LV, the RV, or both. LV or RV failure. 


d. A key distinguishing feature between right- and left- 
sided HF is that pulmonary edema, common in LV 


Table 15-9. Diagnostic hypotheses for Mr. C. 


Demographics, Risk 


Diagnostic Factors, Symptoms 
Hypothesis and Signs Important Tests 
Leading Hypothesis 
Heart failure History of myocardial Echocardiogram 
infarction, poorly controlled ECG 
hypertension, PND, S, BNP 
gallop, JVD 


Crackles on lung exam 
Peripheral edema 


Mitral Blowing systolic murmur Echocardiogram 
regurgitation at apex radiating to axilla 
Aortic stenosis Systolic murmur at right Echocardiogram 


upper sternal border 
radiating to neck 


Loss of A2 
Aortic Early diastolic murmur left Echocardiogram 
regurgitation sternal border 
Atrial Irregularly irregular pulse ECG 
fibrillation Echocardiogram 


Myocardial Exertional symptoms ECG 
ischemia History of CAD or risk Troponin 
factors (diabetes mellitus, Stress test 
male sex, tobacco Coronary angiogram 


use, hypertension, 
hypercholesterolemia) 


CAD, coronary artery disease; BNP, B-type natriuretic peptide; ECG, electrocardiogram; 
JVD, jugular venous distention; PND, paroxysmal nocturnal dyspnea. 


6. Progression 


a. HF triggers maladaptive neurohormonal changes 
including increased activation of the renin-angiotensin- 
aldosterone system and the sympathetic nervous system. 


b. These neurohormonal responses promote sodium 
retention, increase afterload, and contribute to volume 
overload and progressive HE 


c. Therapies that interrupt these responses reduce mortality. 


D. Classifications of HF 
1. New York Heart Association (NYHA) 


a. Functional classification of patients’ symptoms 

(1) Class I: Asymptomatic (ie, symptoms only at 
levels of exertion that would make healthy patients 
dyspneic) 

(2) Class II: Slight limitation of physical activity 
(eg, climbing stairs) 

(3) Class IHI: Comfortable at rest, but marked 
limitation of physical activity (eg, walking on flat 
surface) 

(4) Class IV: Symptoms at rest or with any physical 
activity 

b. Limited by the ability of patients to move from 1 class 
to another with therapy. 
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2. American College of Cardiology Foundation/American 
Heart Association (ACCF/AHA) stages of HF were 
developed to facilitate identifying stage-specific therapies. 


a. 


d. 


Stage A: Patients at high risk for HF without 
structural heart disease or symptoms (eg, patients with 
hypertension or CAD but normal LV function). 


. Stage B: Patients with structural heart disease (eg, LV 


hypertrophy or decreased ejection fraction) without 


signs or symptoms of HE 


Stage C: Structural heart disease and prior or current 


symptoms. 


Stage D: Refractory HF symptoms despite therapy. 


E. Complications of HF 


1. 


2; 
3. 


Electrical: Heart block, ventricular tachycardia, atrial 


fibrillation, sudden death 


Pulmonary edema 


Stroke and thromboembolism 


a. 


2—4% annual incidence 


b. Risk increases if atrial fibrillation coexists 


. Mitral regurgitation (LV dilatation may lead to dilatation of 


the mitral annulus causing secondary mitral regurgitation) 


. Death 


a. Symptomatic mild to moderate HF: 20-30% per year 


b. Symptomatic severe HF: up to 50% per year 


C. 


Mechanism of death 


(1) Sudden in 50% (secondary to ventricular 


tachycardia or asystole) 
(2) Progressive HF in 50% 


Evidence-Based Diagnosis 


A. The history should assess risk factors for HF, including hyper- 
tension, CAD, alcohol abuse, illicit drug use, and adriamycin 
exposure. 


B. Classic symptoms and signs include dyspnea on exertion, 
orthopnea, paroxysmal nocturnal dyspnea, an S, gallop, JVD, 
and edema. 
1. Although the presence of any of these should prompt 

consideration of HF, none of the signs or symptoms 

are sensitive enough to rule out HF when absent 

(Table 15-10). Indeed, even in severe chronic HF (mean 

ejection fraction 18%, pulmonary capillary wedge pressure 

[PCWP] > 22 mm Hg), 42% of patients did not have 


crackles, increased JVP, or edema. 


Signs of HF are commonly absent even in 


advanced HE 


. Classic symptoms such as orthopnea, paroxysmal 


nocturnal dyspnea, and crackles are also not specific 
for HF (LR+, 2.2—2.6). 


. However, certain findings are highly specific for HF and 


strongly suggest HF when present, including an S, gallop 


(LR+, 11) and JVD (LRs+, 5.1). 


Aw S, gallop 


(1) Occurs when a large volume of blood rushes from 
the left atrium (LA) into the LV at the start of 


diastole (just after S,). 


(2) May occur normally in pregnant or young patients 


(under age of 30) 
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Table 15-10. The accuracy of physical exam findings for 
the diagnosis of heart failure in patients with dyspnea. 


Table 15-11. The accuracy of chest radiography for the 
diagnosis of heart failure in patients with dyspnea. 


Finding Sensitivity (%) Specificity (%) LR+ LR- Finding Sensitivity Specificity LR+ LR- 
Symptoms Pulmonary venous 54% 96% 12.0 0.48 
oe a ee eee ee ey congestion 
Paroxysmal 41 84 2.6 QF E ce a ne ee ee 
nocturnal dyspnea Interstitial edema 34% 97% 12.0 0.68 
Edema 50 78 2.3 0.64 Alveolar edema 6% 99% 6 0.95 
Orthopnea 50 77 2.2 0.65 Cardiomegaly 74% 78% 3.3 0.33 
Dyspnea on 84 34 1.3 0.48 Pleural effusions 26% 92% 3.2 0.81 
exertion 
Signs 
S, 13 99 11 0.88 2. Pulmonary venous congestion and interstitial edema 
Be eg a eee ee a a egg are highly specific (96-97%) and when present strongl 
Jugular venous 39 92 5.1 0.66 82y SP ( ) i s P SY 
i . suggest HF (LR+ 12) but are insensitive. 
distention 
ei Sas acai ae ee a ae 3. Pleural effusions are seen in 26% of patients with HF. 
Crackles 60 78 2.8 0.51 


(3) In older, nonpregnant patient, virtually 
pathognomonic of volume overload and occurs 
most commonly in patients with decompensated HE 

b. JVD 

(1) Defined as > 3 cm of elevation above the sternal 
angle (Figure 15-2). 

(2) Highly specific for HF; may occur in RV or 
LV failure. 

c. S, gallop 

(1) Occurs when the LA contracts and sends blood into 
the LV (just before S). 

(2) An S, gallop may be heard in some normal patients 
and in many patients with LV hypertrophy due to 
hypertension or other causes. 

(3) S, is not specific for HF. 


C. Chest radiography 


1. Cardiomegaly is the most sensitive finding on chest film 
(74% sensitive, 78% specific), and its absence modestly 
decreases the likelihood of HF (LR-, 0.33). 


Figure 15-2. Measurement of jugular venous distention (JVD). 
Modified with permission from McGee S: Evidence Based Physical 
Diagnosis, Philadelphia, PA: Saunders/Elsevier; 2001. 


a. The effusions are usually small to moderate in size and 
unilateral or bilateral. 

b. These effusions are transudative. 

c. When due to HE, pleural effusions are usually 
accompanied by other radiographic signs of HF 
(cardiomegaly, pulmonary venous congestion, or 
interstitial edema). 

d. The absence of these findings or the presence of massive 
unilateral or bilateral pleural effusions suggests a 
different etiology and warrants further evaluation. 


. Table 15-11 summarizes the accuracy of the chest 


radiograph in the diagnosis of HE 


D. ECG, though not diagnostic for HE, is rarely normal in HE 
Common changes include those indicative of LV hypertrophy 
or prior MI. 


E. BNP 


1 


2. 
3. 
. Low BNP levels decrease the likelihood of HF in patients 


. Secreted by LV or RV in response to increased volume, 


pressure, or both 
May be elevated in HFrEF or HFpEF 
Levels increase proportionately to the degree of HF 


with dyspnea (LR-, 0.11). 


. High levels of BNP increase the likelihood of HF but are 


still not entirely specific. 


. The accuracy of the BNP is summarized in Table 15-12. 


. BNP is also elevated in many patients with pulmonary 


embolus (average 702 ng/L, and 1876 ng/L in patients with 
central PE (in the main pulmonary trunk or left or right 
main pulmonary arteries). 


Table 15-12. The accuracy of BNP for the diagnosis of 
heart failure in patients with dyspnea. 


BNP Cutoff Sensitivity Specificity LR+ LR- 
< 50 pg/mL 97% 44% 1.7 0.06 
< 100 pg/mL 93% 66% 2.7 0.11 
< 250 pg/mL 89% 81% 4.6 0.14 


BNP, B-type natriuretic peptide. 


8. The ACCF/AHA concluded that elevated BNP levels lend 
weight to a diagnosis of HF but should not be used in 
isolation to confirm or exclude HE 


| Point of care ultrasound (POCUS) can provide valuable 
information on the likelihood of HE 
1. Internal medicine residents with limited training can 
accurately identify patients with ejection fraction < 40% 
(sensitivity, 94%; specificity, 94%; LR+, 15.7; LR-, 0.06). 
2. For acute HE, B-lines have an LR+ of 7.4 and an LR- 
of 0.16. 


. Two-dimensional echocardiogram is the test of choice to 
diagnose HF and is recommended for all patients with 
known or suspected HE. 

1. Systolic and diastolic function can be evaluated. 
2. Regional systolic dysfunction suggests an ischemic etiology. 


3. Valve function can be assessed. 


. Radionuclide tests can quantify ejection fraction but cannot 
assess LV wall thickness or valvular abnormalities. 


. Cardiac MR is another option for the evaluation of HF, 

although it is more expensive and more difficult to perform 

than echocardiography. 

1. Cardiac MR can accurately measure ejection fraction and 
LV volume as well as assess myocardial perfusion, viability, 
and fibrosis. 


2. Most appropriate in the initial evaluation of patients with 
new or suspected HF secondary to restrictive or pericardial 
disease. 


3. Cardiac MR combined with magnetic resonance 
angiography and gadolinium enhancement can detect 
underlying CAD and ischemia (sensitivity 100%, 
specificity 96% in patients in sinus rhythm). 


. HF and COPD 


1. Share some of the same risk factors and may coexist 


2. The diagnosis of HF is more difficult in patients with 

COPD. 

a. Studies report unsuspected HF in -21% of patients 
with COPD. These patients had fewer pack years of 
tobacco use than patients without HF (9.6 vs 22.7). 

b. Pleural fluid, pulmonary revascularization, and edema 
were uncommon even in the subgroup with HF (9.1%) 
but strongly suggested HF (LR+ 9.1) when present. 


c. BNP is less sensitive in patients with COPD (sensitivity, 
35%; specificity, 90%; LR+, 3.5; LR-, 0.72). 


Clinicians should have a low threshold for 
obtaining an echocardiogram in patients with 
COPD and dyspnea. 


Treatment 


A. Prevention: Hypertension therapy decreases the incidence of 


HE by 30-50%. 


B. Evaluation 


1. Initial history and physical exam should assess functional 
capacity and volume status (weight, vital signs, lung exam, 


JVD, S, gallop, and edema). 

2. Routine laboratory tests recommended by the ACCF/AHA 
a. CBC 
b. Urinalysis, blood urea nitrogen (BUN), creatinine 
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Electrolytes 
. Lipid panel, glycohemoglobin, liver biochemical tests 


Chest radiograph 
. ECG 
. Echocardiogram 
3. Evaluation of CAD 


a. HF develops secondary to ischemia in approximately 
two-thirds of patients with HFrEF. 

b. Identifying underlying CAD allows clinicians to 
optimize medical therapy and identify which patients 
can benefit from revascularization. Some patients 
may experience an increase in ejection fraction with 
revascularization. 


Cs 
d 
e. Thyroid-stimulating hormone 
f. 
8 


c. CAD should be suspected in patients with chest pain, 
CAD tisk factors, ischemic ECG findings, or regional 
wall motion abnormalities on noninvasive imaging. 

d. Stress test or angiography can be used depending on 
the pretest probability of CAD. 


C. Treatment 


1. Certain treatments benefit all patients with HF whereas 
others have greater proven efficacy in patients with HFrEF. 


2. All HF patients 


a. Sodium restriction is recommended for all HF patients. 
A high sodium diet is associated with a marked increase 
in acute decompensated HF (an absolute increased risk 
31-34%, NNH = 3), hospitalizations, and all-cause 
mortality. 

b. Diuretics (loop or thiazides) 

(1) Loop diuretics are mainstay of therapy to treat 
edema and pulmonary congestion (and should be 
used in combination with salt restriction). Thiazides 
may be useful in patients with mild disease and 
preserved kidney function. 


(2) The clinical assessment of volume status is critical. 
Volume overload may be suggested by edema, 
weight gain, JVD, pulmonary edema, or an 
S, gallop. 


(3) However, multiple studies demonstrate that despite 
severe chronic HF and marked volume overload 
(measured by PCWP) patients may not have signs 
of HE 


(4) Therefore, dyspneic HF patients should undergo 
aggressive diuresis while kidney function is 
monitored. 


(5) LV filling pressures can also be indirectly estimated 
using POCUS evaluation of the inferior vena cava 
(IVC). 


(a) POCUS can measure IVC diameter and 
collapsibility with inspiration. 

(b) HF (right or left) is associated with an increase 
in IVC diameter and a decrease in the normal 
collapsibility with inspiration. 

(c) IVC diameter > 2.0 cm suggests elevated PCWP 
2 17 mm Hg (sensitivity, 75%; specificity, 83%; 
LR+ 4.4; LR-, 0.3). 

(d) IVC collapsibility < 45% suggests elevated 
PCWP 2 17 mm Hg (sensitivity, 83%; 
specificity, 71%; LR+ 2.9; LR-, 0.24). 

(e) IVC measurements may prove useful as an 
adjunct to determine the need for further 
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diuresis. Larger IVC diameters and less 
collapsibility on discharge predicted the 
subsequent need for readmission. 
(6) Input and output, daily weights, lung and cardiac 
exam, electrolytes, BUN and creatinine should be 
monitored daily in hospitalized patients. 


. Control of hypertension. Angiotensin-converting 

enzyme (ACE) inhibitors are especially useful since they 

have the dual indication for hypertension and HE 

. CAD revascularization: Coronary artery bypass surgery 

can improve cardiovascular outcomes in select patients 

with CAD and HE Recommendations include the 

following: 

(1) Should be considered in patients who have HF 
(HFrEF or HFpEF) with angina and left main 
stenosis or left main equivalent disease 


(2) Recommended for select patients with HFrEF and 
multivessel or proximal left anterior descending 
(LAD) disease 

. Influenza and pneumococcal vaccination 

. Avoidance of specific medications that increase fluid 

retention and are associated with worsening and 

precipitating HF (nonsteroidal anti-inflammatory drugs 
and thiazolidinediones). 


3. Patients with HFrEF 


. Therapy with ACE inhibitors, beta-blockers, 
aldosterone antagonists, and hydralazine combined 
with nitrates have been shown to reduce morbidity and 
mortality in patients with HFrEE 

. ACE inhibitors 


(1) Indicated in patients with HFrEF or patients with 
a prior MI. ACE inhibitors have been shown to 
reduce mortality in all patients with HFrEF and 
may decrease rates of MI. 


(2) Angiotensin receptor blockers (ARBs) are indicated 
in patients intolerant of ACE inhibitors due to 
cough. However, other side effects seen with ACE 
inhibitors (such as hyperkalemia or angioedema) 
may also occur with ARBs. 

. Beta-blockers 

(1) Beta-blockers reduce morbidity and mortality in all 
stages of HE, including severe HF (ejection fraction 
< 25%). 

(2) Indicated in patients with HFrEF or patients with a 
prior MI. 


(3) Beta-blockers with proven efficacy include 
carvedilol, sustained-release metoprolol, and 
bisoprolol. 


(4) Other beta-blockers, including short-acting 
metoprolol, should not be used for HF. 


(5) Initiate therapy at low doses, when patients are 
euvolemic and not requiring inotropes. 


(6) Beta-blockers can precipitate fatal asthma and 
should be avoided in patients with severe or 
decompensated reactive airway disease. Selective 
beta-1-agonists can be used with caution in patients 
with controlled reactive airway disease. 


. Aldosterone antagonist (eg, spironolactone, eplerenone) 


(1) Reduces mortality in patients with class I-IV HF 
and ejection fraction < 35% (< 40% with prior MI) 


(2) Should be avoided in patients with a glomerular 
filtration rate < 30 mL/min, K+ = 5.0 mEq/dL, or 
patients who cannot have their serum potassium 
adequately monitored 


e. Angiotensin receptor neprilysin inhibitor (ARNI) 


sacubitril-valsartan 
(1) Neprilysin inhibitors prevent degradation of 
beneficial natriuretic peptides; used in combination 


with ARBs 


(2) May decrease mortality and HF hospitalization 
compared to ACE inhibitors but is often associated 
with symptomatic hypotension 

(3) Consider as a replacement for ACE inhibitors, 
especially in patients with continued symptoms 
despite optimal therapy 


. Ivabradine 


(1) Directly affects the sinus node and slows the 
sinus rate 


(2) May be useful in patients with a heart rate 
> 70 bpm on maximal beta-blocker therapy 


. Statins should be used in patients with HFrEF and 


CAD. 


. Hydralazine and nitrates, in addition to ACE inhibitors 


and beta-blockers 


(1) Have been demonstrated to reduce mortality in 
black patients with class III or IV HF 


(2) May also be useful in patients who are unable to 
tolerate ACE inhibitors/ARBs 


. Digoxin 


(1) Reduces hospitalizations in patients with HFrEF 
but not mortality 

(2) Low serum concentrations (0.5—0.8 mg/dL) are as 
effective as higher concentrations. 

(3) ACCEF/AHA guidelines recommend digoxin only in 
symptomatic patients with HFrEF. 


(4) Digoxin may increase mortality in women and is not 
advised for women by some authorities. 


. Cardiac resynchronization therapy: Some patients with 


HF have prolonged QRS intervals, associated with 
prolonged and dyssynchronous depolarization. This 
nonuniform depolarization results in poorly organized 
contraction and contributes to LV dysfunction. In 
addition, it contributes to mitral regurgitation and 

LV remodeling. 

(1) In cardiac resynchronization, wires are implanted 
in the atria and both ventricles to allow precise and 
coordinated depolarization of the atria and left and 
right ventricles. 


(2) Cardiac resynchronization therapy improves 
ejection fraction, quality of life, and functional 
status, and it reduces hospitalizations and mortality 
in select patients. 


(3) Indications are complex and detailed but include 
patients with symptomatic HF despite optimal 
medical therapy, an ejection fraction < 35% anda 
QRS = 0.15 s (and in certain patients > 0.12 s). 


. Implantable cardiac defibrillator 


(1) A substantial proportion of patients with HF 
experience sudden death (30% in dilated 


cardiomyopathy), presumably secondary to 
ventricular tachycardia and ventricular fibrillation. 


(2) Implantable cardiac defibrillators are recommended 


in the following select HF patients: 

(a) Patients who have survived cardiac arrest, 
ventricular fibrillation, or hemodynamically 
destabilizing ventricular tachycardia 


(b) Symptomatic HF patients (NYHA class II-III) 


with ischemic or nonischemic HFrEF with 
ejection fraction < 35%, at least 40 days post 
MI while taking appropriate therapy 

(c) Asymptomatic patients with ischemic HF and 


an ejection fraction < 30%, at least 40 days post 


MI while taking appropriate medical therapy 
(d) Placement could be considered in HF patients 
with unexplained syncope. 
I. Heart transplantation is an option for patients with 
severe HF refractory to intensive medical therapy. 
4, Patients with HFpEF 


a. The effectiveness of ACE inhibitors, beta-blockers, or 
ARBs in patients with HFpEF is not well established. 
(1) None have been shown to decrease mortality, 
although ARBs may decrease hospitalizations in 
patients with HFpEE 

(2) Therapy should concentrate on controlling 
symptoms and comorbidities, including 
hypertension. 


b. Systolic and diastolic hypertension should be controlled. 
c. Diuretics can be used to treat pulmonary congestion or 


edema. 


d. Control ventricular rate for patients with atrial 
fibrillation. 


e. Digoxin has no proven benefit. 


5. See ACCF/AHA guidelines for the treatment of patients 
with refractory HF and cardiogenic shock. 


MAKING A DIAGNOSIS 


VY 


Mr. C has several features that are highly specific for HF. 
His history of prior MI, orthopnea, and most importantly 
the clinical findings of JVD and an S, gallop are highly spe- 
cific for HF. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, HF? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: Chronic 
Mitral Regurgitation 


Textbook Presentation 


Patients with mitral regurgitation may be identified by hearing a 
holosystolic murmur at the apex in an asymptomatic patient or 
during an evaluation of shortness of breath, dyspnea on exertion, 
edema, orthopnea, and fatigue. Alternatively, it may be discovered 


during the evaluation of patients with atrial fibrillation. 
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Disease Highlights 


A. Trivial asymptomatic mitral regurgitation is commonly discov- 


ered on echocardiogram. The remainder of the discussion will 
focus on patients with more significant regurgitation. 


. Etiologies: Mitral regurgitation develops secondary to either 


damaged mitral leaflets (primary) or a dilated mitral annulus 
(secondary). 
1. Primary mitral regurgitation 

a. Etiologies: mitral valve prolapse, rheumatic heart 
disease, and endocarditis. 

b. Although most patients with mitral valve prolapse never 
require valve replacement, mitral valve prolapse may cause 
mitral regurgitation, progress, and is the most common 
reason for mitral valve replacement in the developed world. 

2. Secondary mitral regurgitation 

a. HF: LV dilatation can lead to mitral annular dilatation 
and mitral regurgitation. 

b. Ischemic mitral regurgitation: Leaflet tethering shortens 
the mitral apparatus, resulting in mitral regurgitation. 


. Pathophysiology 


1. Compensated mitral regurgitation: 


a. Mitral regurgitation in systole leads to LA dilatation 
and compensatory LV dilatation (necessary to maintain 
adequate forward flow despite the retrograde ejection of 
blood across the incompetent mitral valve). 

b. When systolic function is maintained, ejection fraction 
remains normal to high and LV end-systolic volume 
remains low because mitral regurgitation reduces LV 
afterload. 

2. Decompensated mitral regurgitation: Systolic function may 
eventually fail leading to increased LV end systolic volume, 
decreased stroke volume, and decreased ejection fraction. 
Systolic dysfunction may be irreversible. 


3. LA dilatation may lead to atrial fibrillation. 


. Typically, chronic mitral regurgitation progresses slowly. 


Average delay from diagnosis to symptoms is 16 years. 
However, in patients with severe mitral regurgitation, the 
annual mortality is 5%. 


. Acute mitral regurgitation, which may occur in endocarditis or 


MI complicated by papillary muscle rupture, is poorly tolerated 
since compensatory changes have not had time to develop. 


| Complications of both acute and chronic mitral regurgitation 


include the following: 
1. Dyspnea 

2. Pulmonary edema 
3. Atrial fibrillation 
4. Sudden death 


Evidence-Based Diagnosis 


A. Physical exam: The typical murmur is a blowing, holosystolic 


murmur heard at the apex that radiates to the axilla. S, may be 
inaudible. 
1. Grade 3 or louder systolic murmur for moderate to severe 
mitral regurgitation 
a. Sensitivity, 85%; specificity, 81% 
b. LR+, 4.5; LR-, 0.2 


2. S, gallop may be heard due to increased flow across the 
mitral valve. 
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B. ECG 
1. May demonstrate LA enlargement or LV hypertrophy 
2. Is neither sensitive nor specific for the diagnosis 


C. Chest radiograph 
1. May demonstrate LA or LV enlargement 


2. Is neither sensitive nor specific for the diagnosis 


D. Echocardiography 
1. Test of choice to diagnose and quantify mitral regurgitation 


2. Recommended in all patients with suspected mitral 
regurgitation 
E. Transesophageal echocardiography 
1. Provides more precise details on valve anatomy 


2. May help determine whether valve repair (versus 
replacement) is an option 


Treatment 


A. Serial echocardiography 


1. Serial echocardiography is important to detect signs of LV 
dysfunction, which may occur despite the absence of symptoms. 


2. Echocardiography is recommended when there is a change 
in signs or symptoms in patients with any degree of mitral 
regurgitation. Otherwise, echocardiography should be 
completed semi-annually or annually in patients with 
moderate to severe mitral regurgitation and every 3—5 years 
in patients with mild mitral regurgitation. 


B. Valve repair versus replacement 


1. When technically feasible, valve repair is superior to valve 
replacement in patients with primary mitral regurgitation 


2. Valve repair is associated with substantially decreased 
operative mortality (2% vs 6%), a lower rate of later 
endocarditis, and a significantly better ejection fraction. 
Importantly, valve repair does not require subsequent 
anticoagulation. 


C. ACCF/AHA guidelines for valve surgery are summarized 
below. 


1. Mitral valve surgery is reserved for patients with severe 
primary mitral regurgitation based on the following: 


a. Symptoms, especially if ejection fraction > 30% 
b. Asymptomatic patients 


(1) Mild to moderate LV dysfunction: (ejection fraction 
30-60% and/or, LV end-systolic diameter > 40 mm) 


(2) Normal but decreasing LV function or normal 
but increasing LV end-systolic diameter on serial 
echocardiograms 


(3) Atrial fibrillation or pulmonary hypertension with 
high likelihood of surgical success and low surgical 
risk 

(4) Chronic severe primary mitral regurgitation 
undergoing other cardiac surgery (eg, coronary 
artery bypass grafting) 


2. The optimal strategy for patients with severe mitral 
regurgitation accompanied by severe LV dysfunction 
(ejection fraction < 30%, LV end-systolic diameter 
> 55 mm) is unclear. Such patients may not benefit from 
surgery due to irreversible LV dysfunction. Furthermore, 
mitral valve repair or replacement increases LV afterload 
(by preventing ejection of blood from the LV to the LA) 
and may worsen HE. 


3. Patients receiving a mechanical mitral valve replacement 
require lifelong anticoagulation with a VKA (target 
INR 3.0) in addition to aspirin (75-100 mg/day). 


4, Patients undergoing prosthetic valve replacement at low 
risk for bleeding should receive a VKA (target INR 2.5) 
for 3-6 months following surgery followed by aspirin 
(75-100 mg/day). 

D. Medical therapy of mitral regurgitation 

1. Chronic primary asymptomatic mitral regurgitation with 
preserved LV function: No medical therapy has been 
demonstrated to be useful. 

2. Secondary mitral regurgitation: 

a. Optimize HF regimen. 


b. ACE inhibitors, beta-blockers (particularly carvedilol, 
metoprolol succinate, or bisoprolol), diuretics, and 
sometimes digoxin can be useful. 


c. Biventricular pacing reduces the severity of mitral 
regurgitation but is not considered a primary 
treatment. 

3. Mitral regurgitation with hypertension: Treat hypertension 
with ACE inhibitors, diuretics, or beta-blockers. 

4, Treat underlying ischemia. 

5. Endocarditis prophylaxis 

a. Recommended prior to dental procedures for patients 
following mitral valve replacement with a mechanical or 
bioprosthetic device and for repairs using a bioprosthetic 
annuloplasty ring and chords 


b. Also recommended for patients with a history of 
endocarditis 


Alternative Diagnosis: Chronic 
Aortic Regurgitation 


Textbook Presentation 


Patients with chronic aortic regurgitation typically complain of 
progressive dyspnea on exertion or the sensation of a pounding 
heart. Alternatively, the patient may be asymptomatic, and the 
diagnosis may be suspected when a careful examiner detects an 
early diastolic murmur. 


Disease Highlights 
A. Secondary to damaged aortic leaflets or dilated aortic root 
B. Etiologies 
1. Valvular abnormalities: 
a. Rheumatic carditis 
b. Bacterial endocarditis 
c. Collagen vascular disease 
d. Calcific degeneration 
e. Medications (fenfluramine and phentermine) 
2. Aortic root dilatation: 
a. Hypertension 
b. Ascending aortic aneurysm 
c. Marfan syndrome 
d. Aortic dissection 
e. Syphilitic aortitis 
3. Bicuspid aortic valve disease 
a. Most common form of congenital heart disease affecting 


1% of population, often transmitted in an autosomal 
dominant pattern with variable penetrance 


b. Affects the aortic valve and the aorta, most commonly 
causing aortic stenosis. 


c. Aortic regurgitation may result from primary valve 
changes or dilation of the proximal ascending aorta 
secondary to associated cystic medial necrosis of aorta 
independent of the valve disease. 


d. Aortic disease also associated with aneurysm and dissection. 


C. Pathophysiology 


1. Compensation: 


a. Regurgitation results in LV remodeling and LV 
hypertrophy (eccentric and concentric) to maintain wall 
stress and ejection fraction. 

b. LV end-diastolic volume increases to augment the stroke 
volume so that forward flow remains in the normal 
range despite the regurgitant volume. 

c. During the compensated stage, systolic function is 
preserved and both the ejection fraction and LV end- 
systolic volumes are normal. 

2. Decompensation: 


a. The increasing preload and afterload may eventually 
result in LV systolic dysfunction, as evidenced by a 
decreasing ejection fraction and an increase in LV end- 
systolic volume. 

b. These are critical markers suggesting LV 
decompensation (and the need for surgical 
intervention). 

c. LV end-diastolic pressure increases and pulmonary 
congestion and dyspnea result. Exertional angina may 
also occur. 


d. LV dysfunction can become irreversible. Valve 
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(2) Sensitivity for moderate to severe aortic regurgitation: 
0—64% among students and residents 


(3) Sensitivity for moderate to severe aortic regurgitation: 
80-95% among experienced cardiologists 


b. A diastolic murmur is highly specific (98%). 


A diastolic murmur is always abnormal and 
warrants evaluation with echocardiography. 


2. A systolic murmur suggesting aortic stenosis may be heard. 


a. The increased cardiac output resulting from increased 
forward flow may exceed the capacity of even a 
nonstenotic aortic valve to accommodate flow, 
resulting in a high-flow systolic murmur across the 
aortic valve. 

b. One study reported that 51% of patients with mild to 
moderate aortic regurgitation had a systolic murmur 
(86% in moderate aortic regurgitation and 50% in mild 
aortic regurgitation). 


Although a diastolic murmur strongly suggests 
aortic regurgitation, systolic murmurs may be 
the only murmur heard in patients with aortic 
regurgitation. 


3. Austin Flint murmur 


a. Aortic regurgitant streams may impact the mitral valve 
leaflets during diastole resulting in functional mitral 
stenosis and a late diastolic murmur over the apex. 


b. Sensitivity varies from 0% to 100%. 


replacement should be performed before irreversible LV C. Echocardiography is the test of choice and should be per- 

dysfunction and HF develop. formed in all patients with a diastolic murmur and in those 
e. Progression to symptoms or LV dysfunction in patients patients with a dilated aortic root. 

with normal LV function develops in 4% of patients per D. Patients with biscuspid valves in whom the aortic root is not 


year. Sudden death occurs in 0.2% per year. 


adequately visualized with transthoracic echocardiography 
should undergo additional imaging to evaluate the aortic root 


Evidence-Based Diagnosis (eg, transesophageal echocardiography or cardiac MR). 


A. The pulse pressure (systolic—diastolic BP) is often wide in E. Exercise testing can help assess LV function during stress. 


aortic regurgitation due to 2 processes. First, the large stroke 

volume increases the systolic BP, and second, the regurgitation 

of blood back into the LV rapidly lowers the diastolic BP. 

1. The wide pulse pressure causes many of the classic physical 
findings, such as bounding pulses and head bobbing; none 
of the classic peripheral findings of aortic regurgitation 
(eg, Corrigan pulse, Duroziez sign) are very helpful in 


Treatment 


A. 


Valve replacement is indicated in symptomatic patients or 
those with evidence of LV decompensation (an ejection 
fraction < 50% or LV end-diastolic diameter > 65 mm or 
LV end-systolic diameter > 50 mm). 


determining presence or severity of disease (LR+, 2.1; B. Valve replacement should not be delayed once signs of LV 
LR-, 0.8). dysfunction develop. 

2. Wide pulse pressures (typically defined as systolic BP — 1. Medical therapy is of uncertain efficacy, and the prognosis 
diastolic BP > 50% of systolic BP) are not specific for aortic is worse if symptoms or significant LV dysfunction are 
regurgitation. Other causes include anemia, fever, pregnancy, present at the time of surgery. 
large ea aaa ag een Bar tay 2. Symptoms, LV dysfunction, and death occur in 0%/y of 
ee uerus antes h ery, el | SSO patients with a LV end-systolic diameter of < 40 mm but 

Des Narre SONDOM YEYE E WICEN PIESSUIG: increase to 6%/y in those with a diameter of 40-50 mm 
B. Auscultation and 19%/y in those with a diameter > 50 mm. 

1. May demonstrate an early decrescendo diastolic murmur 3. Mortality in symptomatic patients without surgery is 
following S,. Best heard at the left sternal border. 10-20% per year. 

a. Sensitivity depends on severity and examiner level of C. Serial echocardiography is important to detect signs of LV 


training. 

(1) Sensitivity for mild to moderate aortic regurgitation: 
only 4—14% among noncardiologist attending 
physicians 


dysfunction, which may occur in patients without symptoms. 
It should be performed regularly with timing based on the 
severity of regurgitation and whenever there is a change of 
symptoms. 
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D. Replacement valves may be either mechanical or bioprosthetic 


(eg, porcine valves). 
1. Mechanical valves 


a. More durable and often chosen for young patients 
to minimize the need for subsequent aortic valve 
replacement. 

b. Require lifelong anticoagulation with a VKA (target 
INR 2.5-3) in addition to aspirin (75-100 mg/day) 

2. Bioprosthetic valves 


a. Used more often in older patients (> 70 years) 
with shorter life expectancies and patients at greater 
tisk for bleeding while receiving anticoagulation 
therapy. 

b. Patients undergoing prosthetic valve replacement at 
a low risk for bleeding should receive a VKA (target 
INR 2.5) for 3-6 months following surgery followed 
by aspirin (75-100 mg/day) 

3. Endocarditis prophylaxis prior to dental procedures 

is recommended for patients following aortic valve 

replacement with a mechanical or bioprosthetic 

device and for repairs using bioprosthetic material. 

It is also recommended for patients with a history of 

endocarditis. 


. When aortic regurgitation is secondary to dilatation of the 
aortic root, valve repair is recommended in patients with 
aortic regurgitation of any severity associated with an aortic 
root > 4.5—5 cm. 


, Afterload reduction with ACE inhibitors 


1. Should not be substituted for aortic valve replacement in 
patients with an indication for valve replacement 


2. Indications 
a. Severe aortic regurgitation 


(1) Symptomatic patients or those with LV dysfunction 
as short-term preoperative therapy to improve their 
hemodynamic function. 


(2) Symptomatic patients or those with LV dysfunction 


Disease Highlights 


A. 


Atrial fibrillation is the most common clinical arrhythmia 
affecting up to 6.1 million in the United States with a 
lifetime risk of 37% after age 55 and increasing incidence 
with age (3.8% of patients > 60 years old to 9% in those 
> 80 years old). 


. May be paroxysmal, persistent, or permanent 


. Secondary to multiple wavelets of excitation that meander 


around the atria 


. Etiologies 


1. Most common etiologies are hypertension, HE, and 
valvular heart disease. 

2. Acute coronary syndrome: In 2-5% of patients presenting 
to the emergency department with new-onset atrial 
fibrillation, it is secondary to an acute MI. 

3. Other etiologies include alcoholic heart disease, cor 
pulmonale, thyrotoxicosis, and PE. 


. Complications 


1. Stroke: Stasis promotes thrombus formation within the 
atria, especially the left atrial appendage. Subsequent 
embolization results in stroke and other systemic emboli. 


a. Atrial fibrillation accounts for one-sixth of all strokes. 


b. Stroke is more common in patients with atrial 
fibrillation who have other clinical risk factors: 


(1) Valvular heart disease 

(2) Prior transient ischemic attack or stroke 

(3) Increasing age 

(4) Hypertension 

(5) Diabetes 

(6) HF 

(7) Sex (women affected 1.5—3.0 times more than men) 


c. The annual stroke rate is 4.1% per year in patients with 
atrial fibrillation who are not receiving anticoagulation. 
However, the risk varies from 0.2% to 17% depending 


who are not surgical candidates 


b. Recommended for patients with any degree of aortic 
regurgitation and hypertension 
3. Not indicated in asymptomatic, normotensive patients 
with normal systolic function and mild to moderate aortic 
regurgitation 


G. The role of beta-blockers in patients with chronic aortic 
regurgitation is uncertain. Beta-blockers prolong diastole, 
which may increase regurgitation and accelerate progression, 
but data are conflicting. 


Alternative Diagnosis: Aortic Stenosis 
See Chapter 31, Syncope. 


Alternative Diagnosis: Atrial Fibrillation 


Textbook Presentation 


Classically, patients with atrial fibrillation seek medical care for 
palpitations. The abrupt onset often prompts patients to be seen 
emergently. Patients may also complain of shortness of breath and 
dyspnea on exertion. Occasionally, atrial fibrillation is detected 
during a routine office visit when an irregularly irregular pulse is 
discovered and evaluated. 


on the presence or absence of these other risk factors. 
For example, the annual stroke in the subgroup of 
patients with a prior transient ischemic attack or stroke 
is 13% per year. 
2. Worsening HF due to loss of atrial kick; especially 
important in patients with stiff LVs (ie, diastolic 
dysfunction from hypertension) 


Evidence-Based Diagnosis 


A. Easily recognized on ECG by the presence of an irregular 
ventricular rate and lack of normal organized atrial activity 
(p waves). Tiny atrial depolarizations (fibrillatory waves) are 
often seen (Figure 15-3). 


B. Episodic atrial fibrillation can be detected with extended 
cardiac monitoring (Holter monitoring, loop recorder, or 
event monitor). 


Treatment 


A. Evaluation 
1. ECG can document atrial fibrillation as well as suggest 
underlying etiologies (ischemia or right heart strain in PE.) 


2. Baseline echocardiogram to assess LV function and stroke 


risk 


3. 
4. 
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Fibrillatory 


p waves 


Figure 15-3. ECG of atrial fibrillation demonstrating irregularly spaced QRS 


complexes and fibrillatory p waves. 


Thyroid function tests, electrolytes, BUN, and creatinine. 
Consider evaluation for other etiologies (eg, MI, PE). 


B. Rhythm control versus rate control 


1. 


2: 


Cardioversion should be performed immediately in unstable 
patients (with ischemia, hypotension, or severe HF). 


In stable patients, 2 options exist: rhythm control or rate 
control. 


a. Rhythm control attempts to restore and maintain 
normal sinus rhythm using cardioversion (electrical or 
pharmacologic) and antiarrhythmic agents. 

b. Rate control allows persistent atrial fibrillation. The 
ventricular response is controlled with atrioventricular 
nodal blocking agents (eg, beta-blockers, diltiazem, 
verapamil, or digoxin). 

c. Studies show that rhythm control and rate control 
result in similar mortality and stroke rates, even in 
patients with underlying HE 

d. Stroke risk is the same in rhythm and rate control 
strategies, as rhythm control does not obviate the risk of 
stroke. The American College of Chest Physicians (ACCP) 
recommends continuing long-term antithrombotic 
therapy in patients managed with either a rate or rhythm 
control strategy based on their risk factors regardless of the 
appearance of persistent normal sinus rhythm. 

e. Rate control is the recommended strategy in most patients, 
especially ones with minimal symptoms. (Patients with 
their first episode of atrial fibrillation or with symptoms or 
exercise intolerance may choose rhythm control.) 

(1) A resting heart rate of < 110 bpm is recommended. 


(2) Uses beta-blockers or nondihydropyridine calcium 
channel blockers (diltiazem, verapamil). Digoxin 
may be appropriate in some patients. Amiodarone is 
also effective in carefully selected patients. 


(3) Beta-blockers and nondihydropyridine calcium 
channel blockers should be avoided in patients with 
decompensated HF. 
(4) Digoxin 
(a) Second-line drug, useful in patients with HFrEF 
or as a secondary additive therapy 

(b) Less effective at controlling ventricular response 
during activity and in paroxysmal atrial 
fibrillation. 

(c) Should not be used as the sole agent for patients 
with paroxysmal atrial fibrillation. 


(5) Combination therapy 


(a) Combinations that may be used to control heart 
rate include beta-blockers with diltiazem or 
digoxin or diltiazem or verapamil with digoxin. 
Occasionally, 3 rate control agents will be 
needed. 

(b) Verapamil and beta-blockers should not be 
used in combination due to a high frequency of 
complications (bradycardia or HF). 

(6) Atrioventricular node ablation with pacemaker 
placement can be used to achieve rate control 

when pharmacologic therapy is unsuccessful or 

not tolerated. 


(7) Amiodarone can be used for heart rate control if 
other measures fail. 


> Rhythm control therapy 


(1) Cardioversion options 


(a) Flecainide, dofetilide, propafenone, ibutilide, 
amiodarone, or direct current cardioversion 
can be used to restore normal sinus rhythm. 
Amiodarone may be best in patients with 
structural heart disease. 

(b) Electrical cardioversion is contraindicated in 
patients with hypokalemia or digoxin toxicity. 

(2) The probability of conversion to normal sinus 
rhythm decreases the longer the duration of atrial 
fibrillation. 


(3) Anticoagulation therapy for cardioversion. 


Anticoagulation is used preceding and 
following cardioversion (whether electrical or 
chemical) to decrease the risk that preexistent 
thrombi embolize or new thrombi form and 
embolize. 


(a) In unstable patients, cardioversion should not 
be delayed. Systemic anticoagulation with 
IV unfractionated heparin or low-molecular- 
weight heparin should be started as soon as 
possible, followed by at least 4 weeks of full 
anticoagulation. 

(b) In stable patients, if the atrial fibrillation 
is < 48 hours in duration, patients may 
undergo cardioversion while concurrently 
receiving systemic anticoagulation with IV 
unfractionated heparin, low-molecular-weight 
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heparin, or direct-acting oral anticoagulants 
(DOACS), followed by at least 4 weeks of full 
anticoagulation. 

(c) In stable patients in whom the duration of 
atrial fibrillation is > 48 hours in duration 
or of unknown duration, anticoagulation for 


3 weeks prior to cardioversion is recommended. 
Alternatively, transesophageal echocardiography 


can be performed to look for intracardiac 
thrombi. Patients without thrombi can receive 
unfractionated heparin and then undergo 
cardioversion. Patients with thrombi should 


receive 3 weeks of anticoagulation therapy prior 
to cardioversion. All patients additionally receive 


an additional 4 weeks of anticoagulation after 
cardioversion. 

(d) Following completion of the 4 weeks of post- 
cardioversion anticoagulation, long-term 
anticoagulation decisions are based on the 
individual patient risk profile. 

(4) The maintenance of sinus rhythm is complex and 
beyond the scope of this text. Options include 
pharmacologic therapy and surgical procedures 
(percutaneous or open). Cardiology consultation 
is recommended. 


C. Stroke prevention 
1. Antithrombotic therapy with anticoagulants, including 


vitamin K antagonists (warfarin) and the DOACs, and 
antiplatelet agents (typically aspirin) are used to prevent 
strokes in atrial fibrillation patients. 


. The choice of anticoagulation is based on patient-specific 


characteristics, balancing the mitigation of stroke risk with 


the increased risk of bleeding. 
a. Stroke risk is best assessed using the CHA,DS,—VASc 


score (Table 15-13). Table 15-15 summarizes the 2019 


AHA/ACC/HRS anticoagulation guideline for patients 


with atrial fibrillation. 


Table 15-13. CHA,DS.-Vasc, Score. 


Points 
Heart failure 1 
Hypertension 1 
Age >74 2 
Age 65-74 1 
Diabetes 1 
Stroke or TIA 2 
Vascular disease (MI, PAD or aortic plaque) 1 
Sex (female) 1 
Points Annual stroke risk 
0 0.2% 
1 0.6% 
>2 > 2.2% 


MI, myocardial infarction; PAD, peripheral arterial disease; TIA, transient ischemic attack. 


b. Although physicians worry about bleeding 


complications in the elderly, studies show that elderly 
patients with atrial fibrillation are at high risk for 
stroke and benefit from anticoagulation if they are 
carefully selected. 

Bleeding risk may be assessed using the HASBLED 
score, although performance of the score is variable 


(Table 15-14). 


3. DOACs are now recommended as first-line therapy for 
anticoagulation in atrial fibrillation. 


a. DOACs directly inhibit thrombin (dabigatran) or factor 


Xa (rivaroxaban, edoxaban, and apixaban). 


b. Compared with warfarin, dosing is easier, 


anticoagulation does not require monitoring, and 
there are fewer drug and food interactions. 


c. DOACs vary in their metabolism, and adverse event 


profiles and drug selection must be individualized to 
patient characteristics. 


d. Reversal of bleeding associated with DOAC s requires 


use of specific monoclonal antibodies. Vitamin K, 
prothrombin complex concentrate, and fresh frozen 
plasma are generally ineffective. 


4, Warfarin remains a viable option to prevent stroke in atrial 
fibrillation 


a. The standard INR target is 2.0-3.0. 


Table 15-14. HASBLED score. 


Points 

Hypertension (SBP >160 mm Hg) 1 

Abnormal kidney function’ 1 

Abnormal liver function? 1 

Stroke 1 

Bleeding (prior history) 1 
‘labile 
-Elderly œ 65year) 
- Drug: Alcohol ordruguse a 

Drug: Medications predisposing to 1 

bleeding (NSAIDs, antiplatelet agents) 

Risk of Bleeding 

Points (per 100 patient years) 

0 ~1% 

1 ~1% 

2 1-2% 

3 3.7% 
aormoe 58% 


Dialysis, transplant, SCr > 2.26 mg/dL 
*Cirrhosis or bilirubin greater than twice normal or ALT/AST/Alk phos greater than thrice 


normal. 


*Unstable/high INR, time in therapeutic range < 60%. 
INR, international normalized ratio; NSAIDs, nonsteroidal anti-inflammatory drugs; 
SBP, systolic blood pressure. 


Table 15-15. Recommendations to prevent stroke in 
patients with persistent or paroxysmal atrial fibrillation. 


Therapeutic 


Risk Category Definition Recommendations 
Highest risk Mechanical heart valves or VKA’ 
moderate to severe mitral 
stenosis 
High risk CHA,DS.-VASc score Anticoagulant 
2 2 men, = 3 women therapy 
recommended? 
Moderate risk CHA,DS.-VASc score Anticoagulant 
1 men, 2 women therapy may be 
considered 
Low risk CHA,DS.-VASc score Reasonable to 
0 men, 1 women omit anticoagulant 
therapy 


'The recommended INR depends on the valve location and type. 

?DOACs (direct oral anticoagulants) including apixaban, edoxaban, dabigatran, 

and rivaroxaban) are recommended over warfarin (target INR is 2.5-3.5 for patients 
with mechanical heart valves and 2.0-3.0 for other patients). For patients with ESRD 
(CrCl < 15 ml/min or on hemodialysis) apixaban or VKA are reasonable. 

CAD, coronary artery disease; VKAs, vitamin K antagonists. 


b. Reversal of the effect of warfarin may be accomplished 
by administration of vitamin K, fresh frozen plasma, or 
prothrombin complex concentrate. 

5. Antiplatlet agents (aspirin or clopidogrel) may be useful 

in a small subset of patients but are clearly inferior to 

anticoagulation. 

a. Multiple studies suggest that warfarin is superior to 
aspirin at preventing stroke with a relative risk reduction 
of 64% compared to 19% for aspirin. 

b. Combination therapy with aspirin and clopidogrel is 
less effective than warfarin at stroke prevention but 
associated with the same rate of major bleeding and 
therefore not recommended. 


Alternative Diagnosis: CAD 
See Chapter 9, Chest Pain. 
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CASE RESOLUTION 


VW 


Mr. C undergoes an ECG, chest film, CBC, and transtho- 
racic echocardiogram. His CBC is normal and his chest film 
reveals cardiomegaly. His ECG demonstrates normal sinus 
rhythm with pathologic Q waves in leads V1-VA4, and his 
echocardiogram reveals marked systolic dysfunction and 
an ejection fraction of 18%. There are regional wall motion 
abnormalities and the anterior wall is akinetic. There is no 
significant aortic stenosis or aortic regurgitation. Mitral 
regurgitation is mild. 


Mr. C’s echocardiogram confirms HF and rules out significant 
valvular heart disease as the primary etiology of his dyspnea. 
Similarly, his ECG does not demonstrate atrial fibrillation. The 
likely etiology of his HFrEF is ischemia given his history of MI, 
ECG, and regional wall motion abnormalities on echocardiogram. 
An angiogram would be recommended by the AHA/ACC guide- 
lines if not already performed. 


VW 


An angiogram is performed. This reveals an unobstructed 
right coronary artery and circumflex but an occluded left 
anterior descending artery supplying the area of his large 
prior MI. The ejection fraction is 20%. 


The angiogram confirms CAD as the cause of Mr. C’s HE 


WY 


Mr. C is admitted for treatment of his HF. He starts a 
salt-restricted diet and is given diuretics, ACE inhibitors, 
beta-blockers (when his HF is controlled) and an aldoster- 
one antagonist. The diuresis results in a 2O-pound weight 
loss, and his dyspnea on exertion improves markedly. His 
orthopnea resolves. He declines discussing the possibil- 
ity of coronary artery bypass surgery but agrees to an 
implantable cardiac defibrillator. He remains stable at 
follow-up 5 years later. 


CHIEF COMPLAINT 


PATIENT Y 


Mrs. L is a 58-year-old woman who arrives at the emer- 
gency department with a chief complaint of shortness 
of breath. She reports that this has developed gradu- 
ally over the last 3-6 months. Six months ago, she was 
able to walk as far as she wanted without any shortness 
of breath. Now she is experiencing dyspnea even walk- 
ing around her house. She denies any episodes of acute 
shortness of breath, fever, chest pain, or hemoptysis. She 
denies wheezing. She has no history of MI, hypertension, 


or known heart disease. She smoked 1 pack of cigarettes 
per day for 10 years and quit when she was 28 years 
old. She has no history of prior venous thromboembolism 
(VTE), cancer, or immobilization. She drinks 1 glass of 
wine per week. She works as an accountant and spends 
her free time with her grandchildren. She has no unusual 
hobbies. 


At this point, what is the leading hypothesis, 
r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 
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RANKING THE DIFFERENTIAL DIAGNOSIS 


Mts. Ls shortness of breath is not only severe but markedly worse 
than baseline. Both of these features should prompt a thorough 
investigation. Unfortunately, the clinical information does not 
suggest any of the most common causes of dyspnea (HF, COPD, 
PE, or pneumonia) (Figure 15-1). Specifically, she has no risk 
factors for HF (CAD, hypertension, or alcohol abuse), no history 
of wheezing, or significant smoking history to suggest asthma or 
COPD, no fever or cough to suggest pneumonia, and no associ- 
ated symptoms or risk factors to suggest PE (chest pain, cancer, 
immobilization, prior VTE). She also does not have chest pain that 
can help limit the differential diagnosis. A careful exam is vital to 
look for helpful clues. 


x 


On physical exam, the patient appears comfortable at rest 
but becomes markedly dyspneic with ambulation. Vital 
signs are BF, 140/70 mm Hg; pulse, 72 bpm; temperature, 
37.1°C; RR, 20 breaths per minute. Conjunctiva are pink. 
Lung exam is clear to percussion and auscultation. There 
are no crackles or wheezes. Cardiac exam reveals a regular 
rate and rhythm. S, and S, are normal. There is no JVD, 5., 
S, or murmur. There is only trace peripheral edema. Abdom- 
inal exam is normal. A chest radiograph, ECG, and CBC are 
normal. 


Despite a thorough exam, the leading diagnosis is unclear as 
she has none of the pivotal findings (S,, JVD, egophony/bronchial 
breath sounds, crackles) (Figure 15-1). In such cases, it is partic- 
ularly important to systematically review the differential diagnosis 
in order to arrive at the correct diagnosis (Table 15-2). Each item 
on the list should be reviewed in light of the history and physi- 
cal to determine whether it remains in the differential and should 
be explored further, or whether the existing information makes it 
highly unlikely. 

Reviewing Table 15-2, the absence of a murmur makes mitral 
regurgitation and aortic stenosis unlikely, since the clinical exam 
is 85—90% sensitive for these conditions. The clinical exam is less 
sensitive for aortic regurgitation. Therefore, aortic regurgitation 
remains on the differential diagnosis. An arrhythmia is essentially 
ruled out by the patients normal heart rate during symptoms. HF 
is not suggested by the history and physical exam, but it cannot be 
excluded given the low sensitivity of the S, gallop and JVD. The 
patient denies any history of chest pain, but dyspnea is occasion- 
ally an anginal equivalent, thus CAD also remains a possibility. 
Pneumonia is highly unlikely given the normal chest film and 
the lack of fever, cough, and crackles. Asthma remains a possi- 
bility although this is not particularly suggested by the history or 
physical exam. COPD is very unlikely given the modest smok- 
ing history. PE cannot be excluded by the current information 
and remains on the list; although the presentation is not classic 
for PE, the most important determinant of the likelihood of PE 
is the likelihood of other disorders on the differential diagnosis. 
In this case, there are few convincing alternatives, thus increasing 
the likelihood of PE. Since PE is associated with a high mortal- 
ity, it should also be considered a must not miss possibility. A 
significant pleural effusion and pneumothorax are ruled out by 
the normal chest radiograph, which also makes interstitial dis- 
ease unlikely (although not impossible). Anemia is ruled out by 
the normal CBC. We can now focus on the clinical clues and 
diagnostic tests for these remaining possible diagnoses (aortic 
regurgitation, HF, CAD, asthma, and PE). Table 15-16 lists the 
differential diagnosis. 


Table 15-16. Diagnostic hypotheses for Mrs. L. 


Diagnostic 
Hypothesis 


Demographics, Risk 
Factors, Symptoms 
and Signs 


Important Tests 


Active Alternatives—Most Common 


Heart failure 


Coronary 
artery disease 


Aortic 
regurgitation 


Poorly controlled 
hypertension or history 
of MI 

S, gallop, JVD, PND 
Crackles on lung exam 
Peripheral edema 


History of symptoms 
with exertion (eg, chest 
pain, pressure) 

Risk factors for coronary 
artery disease 


Early diastolic murmur 
left sternal border 


History of wheezing 
Chest tightness 
Worsening cough with 
cold, exercise, pets, mold 


Echocardiogram 
BNP 


ECG 
Exercise stress tests 


Peak flow 

Pulmonary function tests 
Methacholine challenge 
Response to treatment 


Pleuritic chest pain CTA 

Risk factors D-dimer 
(immobilization, Duplex leg exam 
postoperative or Ventilation- perfusion 
postpartum states, scan 

estrogen therapy, cancer, | Pulmonary 
thrombophilia) angiography 


Pulmonary 
embolism 


BNP, B-type natriuretic peptide; CTA, CT angiography; JVD, jugular venous distention; 
MI, myocardial infarction; PND, paroxysmal nocturnal dyspnea. 


A methodical approach to the differential diag- 
nosis is vital whenever the leading diagnosis is 
unclear or when the leading hypothesis cannot 
be confirmed. 


Z 


In terms of CAD, she denies any history of exertional chest 
pain or pressure and has minimal coronary risk factors. 
(She has no history of diabetes mellitus, no family history 
of CAD, and no recent tobacco use. Her last cholesterol 
level was normal [180 mg/dL] with an HDL of 70 mg/dL.) 
With respect to asthma, she denies any history of wheez- 
ing or worsening cough associated with cold, exercise, 
pets, or dust. With respect to PE, she denies sudden 
onset of chest pain, chest pain with inspiration, hemop- 
tysis, immobilization, cancer, surgery, family history of 
VTE, or leg swelling. She does take hormone replacement 
therapy. 


An echocardiogram reveals normal LV function and a 
normal aortic valve. Pulmonary function tests reveal normal 
total lung capacity, forced expiratory volume in 1 second 
(FEV,), and single-breath diffusing capacity (DLCO). A 
methacholine challenge test is also normal. 


Considering each diagnosis in turn, the patient’s physical exam 
and echocardiogram exclude HF and aortic regurgitation. The 
patient’s pretest probability of CAD is quite low given her age, sex, 
and risk factors (3.2%; see Chapter 9, Chest Pain). In addition, the 
Framingham data suggest the likelihood of a coronary event in a 
female patient with these CAD risk factors to be just 2% over the 
ensuing 10 years. The history and normal pulmonary function tests 
with methacholine challenge make asthma very unlikely. Although 
her history, especially the extended presentation, sounds atypical 
for PE, she is taking hormone replacement therapy, a known risk 
factor for VTE. Given the exclusion of the other diagnoses, PE 
becomes more probable. You revise your differential diagnosis and 
make PE both your leading and must not miss diagnosis. 


Is the clinical information sufficient to 
make a diagnosis of PE? If not, what other 


information do you need? 


Leading Hypothesis: PE 


Textbook Presentation 


Classically, patients with PE experience the sudden onset of short- 
ness of breath and severe chest pain that increases with inspiration. 
Patients may complain of hemoptysis and associated unilateral leg 
swelling. 


Disease Highlights 
A. Pathophysiology 


1. Most commonly occurs when a lower extremity venous 
thrombus embolizes to the lung 


2. Thrombi in the upper extremity, often associated with 
vascular catheters, and pelvic veins may also cause PE. 


3. 80% of patients with PE have deep venous thrombosis 
(DVT). 
4. 48% of patients with DVT have PE (often asymptomatic). 


B. Symptoms vary markedly. 
1. Massive obstruction may result in RV failure and death 


2. However, lesser obstruction may be asymptomatic. 


C. Mortality 
1. 3-month mortality is 17.5% 
2. When left untreated, mortality rate approaches 30% 
3. With appropriate treatment, mortality rates drop to as 
low as 2% 
D. Risk factors 
1. A variety of risk factors increase the likelihood for VTE, 
including a personal history of VTE, estrogen use, surgery 
within the last 4 weeks, personal history of thrombophilia, 
active malignancy, immobilization, and age over 50. 
2. Thrombophilia (presence of more than 1 thrombophilia 
may greatly increase risk) 


a. Antiphospholipid antibodies: Present in 2-8.5% of 
patients with VTE 
b. Factor V Leiden 
(1) Mutation in factor V causes resistance to cleavage by 
activated protein C 


(2) Most common thrombophilia, but < 5% lifetime 
risk of VTE in heterozygotes 


(3) Present in 11% of patients with DVT 
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(4) Heterozygote OR for VTE 4.2, homozygote OR 11.5 

(5) Combined with oral birth control pill, mutation 
increases risk 35 times 

c. Prothrombin gene mutation 
(1) Heterozygote OR for VTE 2.8 
(2) Homozygote OR for VTE 6.7 
d. Protein C or S deficiency (rare) 

(1) Protein C and S are naturally occurring 
anticoagulants whose synthesis by the liver requires 
vitamin K 

(2) Deficiency is associated with hypercoagulability. 

(3) Warfarin decreases synthesis of both factors. 

(4) Assays for protein C and S must be performed while 
patients are not taking warfarin and when acute 
thrombosis is not present. 


e. Antithrombin III deficiency (also rare): Assay must be 
done while patient is not taking heparin. 

f. Hyperhomocysteinemia: 3 x increased risk of VTE 

g- Increased factor VIII: 6 x increased risk 


E. PE may be an overlooked cause of “COPD exacerbation” 

1. One interesting study reported that 16% of patients with a 
COPD exacerbation have PE. 

2. The rate was 25% among patients with an unexplained 
exacerbation of COPD, compared with 8% in those with 
an exacerbation of known etiology. 

3. Unexplained exacerbation was defined as patients without 
parenchymal consolidation on chest radiograph without 
fever or chills (ie, not obviously due to pneumonia) and 

y P nia) 
patients who lacked the common factors precipitating 
COPD exacerbations: 

a. Lower respiratory tract infection (increased sputum, 
purulence, fever, cold, or sore throat) 
b. Exposure to noxious irritants 
Objective signs of HF 
d. Medication nonadherence 


9 


Consider PE in patients with a COPD exacer- 
bation that is unexplained. 


Evidence-Based Diagnosis of PE 


A. Clinical presentation: The diagnosis of PE is complicated 
because patients present in a variety of ways and signs and 
symptoms are neither sensitive nor specific. 

1. Although dyspnea and chest pain are the most common 
symptoms, neither is sufficiently sensitive to rule out the 
diagnosis when absent nor sufficiently specific to rule in 
PE when present. 


2. No other signs or symptoms are sufficiently sensitive nor 
specific to rule in or out PE (Table 15-17); LR+, 0.3-2; 
LR-, 0.8-1.2. 


The classic presentation of PE is actually the 
exception. Patients may have very few symp- 
toms. A high index of suspicion must be 
maintained for the diagnosis of PE. The most 
important consideration is whether an alter- 
nate diagnosis is an adequate explanation for 
the patient presentation. 
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Table 15-17. Accuracy of symptoms and signs in PE. 


Symptoms and Signs Sensitivity Specificity LR+ LR- 
Dyspnea 59-84% 51% 1.7 0.3 
Dyspnea, sudden 73-81% 71% 27 0.3 


onset 


Fever (>38°C) 7% 79% 0.3 T2 
Pleural rub 3-18% 96% 1 1 
Leg swelling 17-41% 91% 1.9 0.9 


B. The chest film, arterial blood gas level, and ECG cannot 
reliably rule out PE. 


1. Chest film 


a. Helpful in assessing likelihood of other causes of 
symptoms 

b. Normal in < 25% of patients with PE (as low as 12%), 
but findings usually secondary to comorbidities and not 
PE itself 

c. PE may rarely cause focal oligemia or a wedge-shaped 
peripheral infiltrate secondary to pulmonary infarction. 


2. Arterial blood gas measurement 


a. May demonstrate hypoxemia and hypocarbia, but 
findings are neither sensitive nor specific for PE 

b. PaO, < 80 mm Hg: sensitivity, 58-74%; LR+ 1.2; 
LR-, 0.8 


Patients with PE may not be hypoxic. There- 
fore, normal arterial oxygen does not rule out 
PE. On the other hand, unexplained hypoxia, 
particularly in the company of a normal chest 
radiograph, should increase the suspicion 

of PE. 


3. ECG 


a. Similar to the role of chest film, most useful to diagnose 
other conditions (ie, MI). 

b. Certain findings suggest PE but are unusual: S1 Q3T3 
(19-50% sensitive), transient right bundle-branch block 
(6—67% sensitive). 

c. T wave inversions in V1-V4 when seen in conjunction 
with T wave inversions in lead HI strongly suggests PE 
(Sensitivity, 88%; specificity, 99%; LR+ 88; LR- 0.12). 

C. D-dimers 
1. D-dimers are fibrin breakdown products that are often 
elevated in patients with VTE but are nonspecific; may 

be elevated in many other conditions, including surgery, 

trauma, cancer, and end-stage renal disease. 


2. Enzyme-linked immunosorbent assay (ELISA) and 
quantitative rapid ELISA are more sensitive than other 
assays (95-98%; LR-, 0.05-0.11). Current algorithms 
require the use of a high sensitivity quantitative D-dimer. 


3. Low D-dimer levels are used to rule out PE. It is important 
to emphasize that they need to be used in conjunction with 
decision rules, since a low D-dimer level is not sufficiently 
sensitive to rule out PE in patients with a high pretest 
probability of PE. 


Low D-dimer levels do not rule out PE in 
patients with a high pretest probability of PE. 


4, Due to the poor specificity of D-dimer assays, high levels 
do not confirm PE, but rather necessitate further testing 
(eg, CTA). 


D. CTA 
1. Test of choice in moderate- to high-risk patients 


2. May demonstrate filling defects in proximal pulmonary 
arteries 


3. Suggests an alternative diagnosis in 25-33% of patients 
(lymphadenopathy, tumor, aortic dissection) 


4. Accuracy 


a. A wide range of sensitivities and specificities have been 
published due to variations in CT methodology (single 
vs multidetector), standard for diagnosis, duration of 
follow-up and differing patient populations (sensitivity, 
83-90%; specificity, 94-100%). 

b. Follow-up studies of patients with negative CTA have 
documented subsequent VTE in 1.3-8%. A recent 
meta-analysis showed a rate of PE of 8% when the 
clinical probability of disease was > 40%. 

c. The PIOPED II study reported on the accuracy of 
multidetector CT using stringent diagnostic criteria. 
(1) Multidetector CTA was 83% sensitive and 96% 

specific for PE (LR+ 19.6; LR-, 0.18). 

(2) The negative predictive value was 96% in low-risk 
patients (Wells score < 2), 89% in intermediate-risk 
patients (Wells score 2-6) and only 60% in high- 
risk patients (Wells score > 6). 

E. Ventilation-perfusion (V/Q) scan 
1. Radionuclear study used less frequently since advent 
of CTA 
2. Radio-isotopes infused and inhaled. V/Q images are 
compared yielding the following potential results: 

a. High probability scan 
(1) Multiple areas of no perfusion but normal 

ventilation 

(2) Effectively rules in PE, especially in patients with 
moderate or high likelihood of PE 
(a) Sensitivity, 60%; specificity 96% 

(b) LR+ 15; LR- 0.4 
(c) The positive predictive value drops to 56% in 
setting of low clinical probability 

b. Normal or near normal perfusion scan effectively rules out 
PE. (Normal scans are seen in 0-2% of patients with PE.) 


c. Nondiagnostic scan (low or intermediate probability) 


(1) Matched areas of ventilation and perfusion 
abnormalities 


(2) 67% of patients who undergo V/Q testing have this 
pattern 


(3) Likelihood of PE ranges from 4% to 66%, depending 
on clinical probability; neither rules in or out PE 


3. Given high rate of nondiagnostic results, V/Q scan is 
typically reserved for patients who need CTA but who have 
a contraindication to contrast dye. 


E Angiography 
1. Considered the gold standard but actual test characteristics 
unknown. There is a very low risk of recurrent PE if negative. 


2. Invasive and rarely used; serious complications occur in 
0-3% of patients. 


G. Decision rules 

1. Due to the wide range of possible presentations and 
potential life-threatening nature of PE, a large number of 
patients are evaluated for PE (appropriately), which is only 
identified in a minority (~ 20%). 

2. Decision rules have been developed that can objectively 
determine the patients pretest probability of disease and 
determine whether patients require no further testing, 
D-dimer testing, or CTA. 


a. PERC rule 
(1) Unlike the Wells and Geneva scores, the PERC rule 


is a clinical decision rule designed to use clinical 
criteria to rule out PE in patients with a low pretest 
probability of PE and thereby obviate the need for 
other objective testing (D-dimer or CTA). 


(2) Patients with one of the following are classified as 
PERC-negative: 
(a) Age > 50 years 
(b) Heart rate > 100 bpm 
(c) SaO, < 94% on room air 
(d) Prior history of VTE, trauma, or surgery in the 

last 4 weeks 

(e) Hemoptysis 
(f) Exogenous estrogen 
(g) Unilateral leg swelling 

(3) Meta-analysis of 12 studies and over 14,000 patients 
revealed a LR- of 0.17 in PERC-negative patients 
in patients with a low pretest probability of disease. 
Analysis restricted to studies that used stringent 
diagnostic criteria to rule out a PE revealed that the 
sensitivity of the PERC rule (all findings negative) 
was good but not perfect (96%). 


(4) Can only be used in in patients with a low clinical 
probability for PE (by Wells or Geneva scores). 
b. Wells and Geneva rules 
(1) Developed to estimate the pretest probability of PE 


once the decision has been made to test the patient 
for possible PE. 


(2) Not sufficiently accurate to rule PE in or out 
without additional testing (CTA or D-dimer) 
(LR+ 1.4-3; LR-, 0.24-0.5). 

(3) Used to risk stratify patients and determine whether 
patients should subsequently undergo CTA or 
simply have a D-dimer level measured. 

(4) Scoring: 

(a) Clinical signs and symptoms of DVT: 3 points, 
PE is as likely or more likely than alternative 
diagnoses: 3 points 
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(b) Heart rate > 100 bpm: 1.5 points 

(c) Immobilization > 3 days or recent surgery 
(< 4 weeks): 1.5 points 

(d) Prior VTE (DVT or PE): 1.5 points 

(e) Hemoptysis: 1 point 

(f) Active cancer (treated in last 6 months or 
palliative): 1 point 

(5) The total score can be used to estimate the patients 
pretest probability and identify the optimal testing 
strategy (Figure 15-4). 


H. Strategy 
1. Use the Wells score to estimate the patients’ probability of 


disease; it can be used to stratify patients into 3 categories: 
a. 0-1 point is low probability 

b. 2-6 points is moderate probability 

c. >27 points is high probability 


. The combination of a low probability of PE (by Wells 


score) and either a PERC score of 0 or a negative high- 
sensitivity D-dimer effectively rules out PE (Figure 15-4). 


. The combination of a moderate probability of PE (Wells 


score) and a negative high-sensitivity D-dimer effectively 
rules out PE. A negative quantitative D-dimer assay in a 
patient with a Wells score of < 4 has a failure rate (missed 
diagnoses) of 0.5%. 


. All other patients, including patients with a high 


probability of PE (Wells score = 7) or a positive high- 
sensitivity D-dimer, should undergo CTA unless 
contraindicated. 


a. Positive CTA: effectively confirms the diagnosis of PE 
b. Negative CTA 


(1) Effectively rules out PE in low- to moderate-risk 
patients 


(2) Additional testing should be considered in high-risk 
patients (Wells > 7). 


(3) Options for additional testing include duplex 

leg ultrasonography, indirect CT of the leg veins 

(CT venography), V/Q scanning, and pulmonary 

angiography. 

(a) Since a diagnosis of DVT is taken as a 
surrogate marker for the diagnosis of PE, 
duplex leg ultrasonography is the most 
commonly used test in this situation. In 
patients with adequate pulmonary reserve, 
serial negative ultrasounds may safely exclude 
the diagnosis of PE and obviate the need for 
further testing 

(b) Another alternative to rule out DVT is 
CT venography, which can be performed 
at the same time as CTA. However, some 
studies suggest that it is less sensitive than leg 
ultrasound (sensitivity, 6(0—100%; specificity, 
93-100%). 

(c) A combined strategy of CTA and duplex leg 
ultrasonography has an excellent negative 
predictive value (100%) and is advisable for 
patients with a high likelihood of PE. 


5. In patients with acute or chronic kidney disease or 


contrast allergy, V/Q scanning can be considered in 
place of CTA. 


6. Pulmonary angiography is rarely used. 
7. The approach is illustrated in Figure 15-4. 
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‘If contraindication to CTPA, consider V/Q scan. CTPA, computed tomographic pulmonary angiography; DVT, deep venous thrombosis; 
PE, pulmonary embolism; PERC, Pulmonary Embolus Rule Criteria; VTE, venous thromboembolism; V/Q, ventilation-perfusion. 


e PERC rule: 1 point for each of the following: age = 50, heart rate > 100 bpm, SaO, < 94% on room air, prior history of VTE, trauma or 
surgery in the last 4 weeks, hemoptysis, exogenous estrogen, or unilateral leg swelling. 
e Wells score 
e Clinical signs and symptoms of DVT: 3 points, PE is as likely or more likely than alternative diagnoses: 3 points 
Heart rate > 100 bpm: 1.5 points 
Immobilization > 3 days or recent surgery (< 4 weeks): 1.5 points 
Prior VTE (DVT or PE): 1.5 points 
Hemoptysis: 1 point 
Active cancer (treated in last 6 months or palliative): 1 point 


Figure 15-4. Approach to diagnostic testing in patients with suspected pulmonary emboli. 


Evidence-Based Diagnosis of DVT 


A. Given the overlap of PE and DVT (and the same therapy), the 
diagnosis of DVT is often taken as evidence of concomitant PE. 


The clinical exam for DVT is insensitive. 
Clinicians must have a low threshold for 
ordering D-dimer or duplex studies. 


B. Several clinical features modestly increase the likelihood of 


DVT, including 
1. Malignancy (LR+ 2.7) 
2. Prior DVT (LR+ 2.3) 


D. The diagnostic strategy for DVT integrates the pretest prob- 
ability of DVT with diagnostic tests of appropriate sensitivity 
to achieve a satisfactory negative predictive value. In short, as 
the probability of DVT increases, more sensitive testing strate- 


3. Immobilization (LR+ 2.0) 
4, Recent surgery (LR+ 1.8) 
5. Difference in calf diameter (LR+1.8) 


C. Signs and symptoms are less helpful at ruling out DVT out, 


including no difference in calf diameter (LR-, 0.67); lack of 
calf pain (LR-, 0.9); and no Homan sign (LR-, 0.87). 


gies need to be used to rule out DVT. 
1. The Wells score can help predict risk of DVT. 
a. Patients are assigned 1 point for each of the following: 
(1) Active cancer 
(2) Immobilization of the lower extremity 


(3) Recently bedridden (= 3 days) 


(4) Surgery requiring general anesthesia within the last 
12 weeks 
(5) Tenderness along the deep venous system 
(6) Swelling of the entire leg 
(7) Calf swelling > 3 cm larger than the unaffected leg 
(8) Pitting edema of the symptomatic leg 
(9) Collateral superficial veins 
(10) Prior DVT 
b. 2 points are subtracted if an alternative diagnosis is at 
least as likely as a DVT. 
c. The prevalence of DVT is 5% for patients with 
low probability score (< 0), 17% for patients with a 
moderate probability score (1-2), and 53% for patients 
with a high probability score (2 3). 
2. Diagnostic tests 
a. D-dimer 
(1) D-dimers are very sensitive for VTE but not 
specific. 
(a) Sensitivity, 88-92%; specificity, 45-72% 
(b) LR- for high sensitivity assay < 0.1 
(2) In patients with a low clinical probability, the negative 
predictive value of a negative D-dimer is 99%. 
(3) D-dimer never confirms DVT. When elevated, 
ultrasonography is indicated. 
b. Duplex ultrasonography 
(1) Ultrasonography may visualize the whole leg or be 
limited to the proximal leg. 
(a) Proximal ultrasonography can rule out proximal 
DVT but will not detect distal DVT (that rarely 
embolize but can extend and then embolize). 


Assess Clinical probability 
of DVT (Wells score) 
Prior DVT 


No prior DVT 


Score < 0 


3. 
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(b) Sensitivity and specificity for symptomatic 
proximal DVT is 89-96% and 94-99%, 
respectively; LR+, 24; LR-, 0.05 

(c) Even whole leg ultrasound is less sensitive 
for distal (below the knee) DVT, 73-93% 

c. Other options include venography (invasive) and 
magnetic resonance direct thrombus imaging 
(accurate but costly). 

Diagnostic strategy 

a. In short, DVT is ruled in by a positive ultrasound. 

b. DVT may be ruled out in the following situations: 
(1) Low probability Wells score: Negative D-dimer test 


(2) Moderate probability Wells score: Negative highly- 


sensitive D-dimer test 


(3) High probability Wells score: Negative whole leg 
ultrasound or negative proximal leg ultrasound and 
negative D-dimer 


(4) In moderate and high probability patients with 
a negative proximal leg ultrasound and a positive 
D-dimer, repeat ultrasound is recommended 
(to ensure that a nonvisualized distal DVT has not 
extended). 


c. Figure 15-5 illustrates the testing strategy recommended 
by the ACCP for evaluating patients for their first DVT. 


Treatment 


A. Oxygen should be administered to patients with hypoxemia. 


B. Options include anticoagulation (with a variety of agents), 
thrombolytic therapy and catheter-directed therapy. 


C. Thrombolytic therapy 


1. 


Rarely used for PE 


Score > 3 


Score|1-2 
y y 


Low probability 


Moderate probability 


© © y 


D-dimer |—> Clinical follow-up }«— Highly sensitive D-dimer 


(+) ©) D-dimer (+) 
y 


(+) (+) 


Proximal vein U/S — Treat VTE |< Proximal or whole leg U/S 


Whole leg U/S (-) 


Y Y 


Proximal leg U/S (-) 


Y 
High probability 


Y 


Proximal or whole leg U/S 


Whole leg U/S (-) 


Proximal|leg U/S (-) 


Clinical follow-up 5a Repeat U/S 1 week 


+} 
(+) 


Figure 15-5. Diagnostic approach to DVT. 


(+) 
D-dimer or repeat Clinical 
Treat VME leg U/S 1 week | D-dimer (—) or | follow-up 
repeat leg U/S (-) 
(+) D-dimer (+) p (-) 


Whole leg or proximal U/S in 1 week 
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2. Recommended in (1) hemodynamically unstable patients 


(systolic BP < 90 mm Hg), who do not have a high 
bleeding risk and (2) patients who deteriorate after starting 
anticoagulant therapy if their bleeding risk is low. 

. If thrombolysis is contraindicated in a patient for whom 

it would otherwise be recommended, catheter-directed 
therapy or embolectomy is recommended. 


D. Anticoagulation: Overview 
1. Any of the options for anticoagulation described in Atrial 


Fibrillation, Stroke prevention (see above) are effective. 


2. Research is ongoing to determine optimal therapy and the 


choice of anticoagulants is evolving rapidly. The DOACs 
have recently replaced heparin and warfarin as the preferred 
treatments. 


E. 2016 ACCP Clinical Practice Guidelines for treatment of 
proximal DVT or PE 


1. Initiation of anticoagulation 


a. Initial treatment with a direct thrombin inhibitor or 
factor Xa inhibitor; dabigatran and edoxaban were 
only studied after initial treatment with heparin, thus 
rivaroxaban and apixaban may be preferred since they 
do not require a heparin “lead-in.” 

b. Low-molecular-weight heparin or fondaparinux 
followed by vitamin K antagonist (target INR 2.0-3.0) 
are less preferable options. 

c. If vitamin K antagonist therapy is chosen, overlap 
anticoagulation with heparin should be continued for 
a minimum of 5 days and until the INR is > 2.0 for 
> 24 hours. 

d. DVT/PE associated with active cancer: low-molecular- 
weight heparin is recommended over vitamin K 
antagonist. A recent trial suggests edoxaban is a 
reasonable alternative to low-molecular-weight heparin 
(lower rate of VTE at expense of more bleeding). 

. Duration of anticoagulation 


a. Modified by the bleeding risk and inciting cause of the 
DVT or PE. 

b. Anticoagulation is effective during therapy. After 
discontinuation, patients with persistent risk factors or 
idiopathic VTE are at increased risk for recurrence. 

c. Recommendation 
(1) Surgery provoked: 3 months. 

(2) Nonsurgical transient risk factor: 3 months 

(3) Unprovoked: 
(a) Patient at substantial risk for bleeding: 3 months 
(b) Patient at low to moderate risk for bleeding: 

Extended therapy (no scheduled stop date) 

(4) Recurrent DVT/PE: Extended therapy unless the 
patient is at high risk for bleeding. 

(5) DVT/PE associated with active cancer: Extended 
therapy is recommended. 

. DVT/PE in patients with a contraindication to 

anticoagulation or in whom anticoagulation therapy has 

failed: inferior vena cava filter is recommended. 


4. Isolated distal DVT (below the knee) 


a. Initiate anticoagulation (3 months) if patient has severe 
symptoms or risk factors for extension (active cancer, 
recent surgery or transient risk factor), prior VTE, 
inpatient status, extensive thrombosis. 


b. In other patients, anticoagulation may be held with 
repeat imaging in 2 weeks to rule out extension. Patients 
with extension should be given an anticoagulant (even if 
the clot is still distal). 


F. Work-up for thrombophilia: Guidelines for routine testing 
have not been determined. Consider tests for thrombophilic 
states in patients without clear precipitant of VTE. 


G. Primary prevention of VTE 
1. 25% of venous thromboembolic events are associated 
with hospitalization. At particularly high risk are patients 
undergoing hip fracture surgery, hip or knee replacement, 
and those with spinal cord injury. 
2. Hospitalized medical patients account for 50-75% of 
hospital-associated VTE. 

a. Anticoagulation prophylaxis has been demonstrated to 
reduce fatal and nonfatal VTE. 

b. At particularly high risk include patients who are 
older than 40 years, who are hospitalized for > 3 days 
with limited mobility, and who have > 1 of the 
following: 

(1) Acute infectious disease 
(2) Class III or IV HF 
(3) Acute MI 
(4) Cerebrovascular accident 
(5) Active cancer 
(6) Acute respiratory disease 
(7) Rheumatic disease 
(8) Body mass index > 30 
(9) Recent surgery or trauma 
(10) Thrombophilia 
(11) Prior VTE 


3. The intensity of the prophylaxis depends on the specific 
clinical situation. Options include compression stockings, 
pneumatic compression devices (particularly useful in 
patients who have active bleeding or are at high risk), and 
anticoagulation. The ACCP updates guidelines frequently. 


MAKING A DIAGNOSIS 


You review the patient’s Wells score and assign her 3 points since 
PE is the most likely diagnosis. She also takes hormone replace- 
ment therapy, which is a risk factor for PE. Because this reflects 
a moderate probability of disease, you obtain a high-sensitivity 
D-dimer assay. The D-dimer is positive and you pursue CTA. 


ey 


The CTA reveals multiple small pulmonary emboli. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, PE? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


The CTA is highly specific for PE, especially in the setting of 
a moderate or high clinical probability of PE. At this point, PE is 
ruled in and further confirmation is unnecessary. There is no need 
for further testing to exclude alternative diagnoses. 


Alternative Diagnosis: Asthma 
See Chapter 33, Wheezing and Stridor. 


Alternative Diagnosis: CAD 
See Chapter 9, Chest Pain. 


CASE RESOLUTION 


v 


Mrs. Ls hormone replacement therapy is stopped and 
she is given rivaroxaban. At follow-up 3 months later, she 
reports feeling better and her anticoagulation therapy is 
discontinued. 
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| have a patient with dysuria. 
How do I determine the cause? 


Amber Pincavage, MD 
CHIEF COMPLAINT 3. Prostate 
a. BPH 


PATIENT v 


Ms. D is a 33-year-old woman who complains of dysuria for 
4 days. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Dysuria is pain or burning with or after urination. Most patients 
with dysuria have a urinary tract infection (UTI). When consid- 
ering this symptom, pivotal points are history and physical exam 
findings that suggest more serious or complicated etiologies. 
Important historical features include vaginal or penile discharge, 
flank pain, rectal/perineal pain, nausea or vomiting, fever, hema- 
turia, urinary hesitancy, urinary urgency, nocturia, and urinary fre- 
quency. On the physical exam, vital signs including temperature 
and sometimes orthostatics are important as are abdominal and 
costovertebral-angle (CVA) tenderness. Except in a few situations, 
a pelvic exam should be performed in any woman with a vaginal 
discharge. A prostate exam should be performed in any man in 
whom cystitis is suspected, especially those with symptoms of noc- 
turia, hesitancy, or rectal pain. When approaching the differential 
diagnosis for dysuria, an anatomic approach is helpful for organi- 
zation. Below is a list of diagnoses, organized by anatomic location, 
that can cause dysuria. Many of these diagnoses (eg, bladder cancer 
and benign prostatic hypertrophy [BPH]) usually present with 
symptoms other than dysuria. 


What is the differential diagnosis of dysuria? 
How would you frame the differential? 


A. Skin: rash causing irritation with urination 
1. Herpes simplex 
2. Irritant contact dermatitis 
3. Syphilitic chancre 
4. Erosive lichen planus 
B. Urethra (urethritis from sexually transmitted infections [STIs]) 
1. Gonorrhea 
2. Chlamydia 
3. Trichomoniasis 
C. Male genital structures 
1. Epididymis: epididymitis 
2. Testes: orchitis 
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b. Acute prostatitis 
c. Chronic prostatitis 


. Female genital structures 


1. Vagina 
a. Trichomoniasis 
b. Bacterial vaginosis 
c. Candidal infections 
d. Atrophic vaginitis 
2. Uterine/bladder prolapse 
3. Cervix 
a. Neisseria gonorrhoeae infection 
b. Chlamydia trachomatis infection 


. Bladder 


1. Acute cystitis 

a. Uncomplicated (healthy women with no urinary tract 
abnormality) 

b. Complicated (patients with any of the following: 
urinary obstruction; pregnancy; neurogenic bladder; 
concurrent kidney stone; immunosuppression; 
indwelling urinary catheter; male sex; systemic 
infection, such as bacteremia or sepsis) 

2. Interstitial cystitis 


3. Bladder cancer (with hematuria) 


FE. Kidney 


1. Pyelonephritis 
2. Renal cancer (with hematuria) 


7 


Ms. D noted the gradual onset of dysuria 4 days ago. She 
also has increased urinary frequency. She denies flank pain, 
fever or chills, nausea or vomiting, vaginal discharge, genital 
rash, or hematuria. Her last menstrual period ended 5 days 
ago, and she takes an oral contraceptive pill regularly for 
contraception. 
At this point what is the leading hypothesis, 

Vig what are the active alternatives, and is there a 
Y must not miss diagnosis? Given this differential 
diagnosis, what tests should be ordered? 
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Table 16-1. Diagnostic hypotheses for Ms. D. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
Uncomplicated Dysuria or Urine dipstick or urinalysis 


cystitis suprapubic pain 
or both with or 
without hematuria, 
frequency, urgency 


Pelvic exam with 
discharge examination by 
saline wet mount, whiff 
test, and KOH wet mount 


Dysuria with vaginal 
irritation and 
discharge 


Vaginitis 


Fever, chills, nausea 
or vomiting, flank 
pain, CVA tenderness 


Urine dipstick or urinalysis 
Urine culture 

CT scan or ultrasound (if 
concern for obstruction or 
lack of clinical response) 


Pyelonephritis 


CVA, costovertebral angle; KOH, potassium hydroxide. 


PRIORITIZING THE DIFFERENTIAL DIAGNOSIS 


Ms. D is a healthy young woman with symptoms consistent with 
cystitis. The pivotal points in this case are the absence of flank pain, 
vaginal discharge, nausea, vomiting, or fever. Vaginitis is a com- 
mon disease that can cause similar symptoms, and pyelonephritis 
is a must not miss diagnosis. These diagnoses must be explored as 
part of the limited differential diagnosis (Table 16-1). 


v 


Physical exam demonstrates normal vital signs, normal 
temperature, and absence of abdominal or CVA tenderness. 


ls the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Cystitis 


Textbook Presentation 


Cystitis typically presents with dysuria or suprapubic pain or both. 
Often, there is associated urinary frequency, urgency, or hematuria. 
There is usually no penile or vaginal discharge, CVA tenderness, 
nausea, vomiting, or fever. 


Disease Highlights 
A. Cystitis is an infection of the bladder. 


B. Most common bacterial pathogens include enteric flora such as: 
1. Gram negatives: Escherichia coli (75-95%), Klebsiella 
pneumoniae, and Proteus mirabilis 


2. Gram positives: Staphylococcus saprophyticus, Enterococcus 
faecalis, and group B streptococcus 


C. Risk factors for cystitis 
1. Sexual intercourse 
2. Use of spermicides 
3. Previous UTI 


4. A new sexual partner in the past year 


D. Cystitis in the elderly 
1. Elderly patients often have atypical presentations of cystitis. 


2. Delirium, functional decline, or acute confusion may be 
the presenting symptoms of cystitis in elderly patients. 


Cystitis frequently presents in atypical ways in 
the elderly. UTIs should be on the differential 


for delirium or functional decline. 


3. As a further complication, many elderly patients have chronic 
symptoms of frequency and incontinence not caused by 
cystitis. 


Evidence-Based Diagnosis 


A. History 

1. Dysuria or suprapubic pain with or without frequency, 
hematuria, or urgency. 

2. The symptoms of vaginal discharge (LR- 0.3) or vaginal 
irritation (LR- 0.2) decrease the probability of cystitis in a 
woman. 

3. Ifa woman has dysuria and frequency but without vaginal 
discharge or irritation, she has a 90% likelihood of having 
cystitis. 

B. Laboratory testing 
1. Women with classic uncomplicated cystitis (dysuria with or 
without frequency and without vaginal discharge) may be 
treated without any testing. 
2. Urinalysis or urine dipstick findings suggestive of cystitis 
a. Leukocyte esterase is an enzyme released by leukocytes 
and signifies pyuria. LR+ 12.3—48 

b. The presence of nitrites indicates the presence of 
bacteria that convert urinary nitrates to nitrites. 

c. White blood cells on urine microscopy (> 5 per high 
powered field) 

d. Hematuria demonstrated by positive blood on dipstick 
or red blood cells (RBCs) on microscopy 

e. Table 16-2 shows the sensitivity, specificity, and 
likelihood ratios of urinalysis and microscopy findings. 

f. The negative likelihood ratio of leukocyte esterase and 
urine nitrite is only 0.3; the absence of these findings 
does not rule out cystitis. 


Table 16-2. Test characteristics of urinalysis and microscopy. 


Test Finding Sensitivity Specificity LR+ LR- 
Leukocyte esterase 74-96% 94-98% 12.3-48 0.04-0.3 
Nitrite 45-60% 85-98% 3-30 0.4-0.6 
Leukocyte esterase 75% 82% 4.2 0.3 
or nitrite 
White blood cells 72-95% 48-82% 1.4-5.6 0.06-0.6 
(> 5 per high 
powered field) 


The diagnosis of cystitis should not be ruled 
out by a urinalysis that is negative for both 
leukocyte esterase and nitrites in the presence 
of a convincing clinical presentation. 


3. Urine culture 


a. Used as a confirmatory test in the setting of diagnostic 
uncertainty or the need to identify a specific bacterial 
pathogen and antimicrobial susceptibility (such as in the 
setting of recurrent cystitis). 


A urine culture is unnecessary in a patient with 
uncomplicated cystitis and no history of recur- 
rent infections or recent treatment failure. 


= 


Urine culture should be performed if antimicrobial- 
resistance is suspected or when cystitis is suspected in men. 


c. The definition of a positive urine culture is > 10° 
colony-forming units (CFU) of bacteria per milliliter. 
d. Women with clinical symptoms of cystitis and lower 
concentrations of bacteria may still have cystitis. 
(1) 30-50% of women with cystitis have CFU counts 
of 10? to 10%. 


(2) In woman with dysuria, 10' or 10? CFU £ coli has a 
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(2) Men 


(3) Patients with urinary tract abnormalities (such as 
obstruction, neurogenic bladder, kidney stones) or 
an indwelling urinary catheter 


(4) Patients with immunosuppression or chronic kidney 
disease 


b. Longer duration of antibiotics (7—14 days) is 
recommended. 

c. In patients with complicated cystitis and previous or 
recurrent cystitis, it is helpful to review old cultures for 
previous resistance patterns when choosing empiric therapy. 

3. Diabetic women may be treated as having uncomplicated 
or complicated cystitis, and this should be determined 
based on clinical judgement and other clinical features. 


D. Work-up for secondary causes 


1. Imaging (pre- and post-contrast CT) should be considered 
in women with multiple episodes of cystitis with the same 
pathogen. 


2. Patients with hematuria during cystitis should have a 
urinalysis after resolution of the infection to determine 
whether hematuria, requiring evaluation, persists. 


3. Men without a clear predisposition for cystitis 


positive predictive value of 92-93%. (ie, indwelling urinary catheter, known BPH) should be 


undergo evaluation. 
Symptomatic premenopausal women should be 


3 : ; ; E. Recurren iti 
treated despite negative midstream urine cultures. courrent cystitis 


1. If symptoms continue or return within 2 weeks after 
treatment for cystitis, relapse or antimicrobial resistance 
is likely. A different antibiotic should be used, and a urine 


Treatment culture should be performed. 


2. If cystitis recurs beyond 1 month after successful treatment, 


A. Prevention 
then standard treatment may be used. 


1. Factors that have not been found to be associated with cystitis Ba A i i 
3. Antimicrobial prophylaxis (continuous or postcoital) may 


reduce the risk of recurrence by 95% for women with 3 or 
more infections in 12 months. 


a. Precoital or postcoital voiding patterns 
b. Tampon use 

c. Douching 

d. Hot tub use 

e. Underwear type 


MAKING A DIAGNOSIS 


f. Body mass index 


g. Wiping patterns WV 
2. There are no data supporting that changing the above factors 


prevents recurrent cystitis. 


B. Antibiotics 
1. Antibiotic choice is empiric, covering enteric organisms. 


A clinical diagnosis of uncomplicated cystitis is made. Urine 
dipstick is positive for leukocyte esterase only. 


Have you crossed a diagnostic threshold 

for the leading hypothesis, uncomplicated 
cystitis? Have you ruled out the active 
alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


2. First-line options include nitrofurantoin, fosfomycin, and 
trimethoprim-sulfamethoxazole (TMP-SMX). 

3. Other options include ciprofloxacin, levofloxacin, 
amoxicillin-clavulanate, and other beta-lactams. 

4, There is increasing resistance of E coli to TMP-SMX and 


fluoroquinolones. Once resistance in a treatment region 
exceeds 20% that antibiotic is no longer recommended. 


The results of the urine dipstick fit with the diagnosis of uncompli- 
cated cystitis. The patient has neither discharge to suggest vaginitis 
nor flank pain, fever, nausea, or vomiting to suggest pyelonephritis. 


C. Treatment duration Alternative Diagnosis: Vaginitis 
1. U licated cystiti 
a P ee sie . : Textbook Presentation 
a. Defined as cystitis in healthy women with no urinary es : ; . ; 
trict abnotimnalities, Vaginitis typically presents with abnormal vaginal discharge, odor, 
b. Antibiotics for 1-5 days is effective and recommended. iiad, Ibing Ayetin OF Gyspireun 


2. Complicated cystitis Disease Highlights 


a. Defined as cystitis occurring in A. Common infectious causes of vaginitis are bacterial vaginosis, 


(1) Pregnant women trichomoniasis, and candidiasis. 
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B. Bacterial vaginosis occurs when the normal flora of the vagina 2. pH testing is done of discharge from the vaginal 
is replaced with anaerobic bacteria most commonly, Gardnere- sidewall. 
lla vaginalis. 3. Saline wet mount viewed at high and low power 
C. Trichomoniasis is an STI caused by the flagellated protozoan, through a microscope looking for clue cells, candida, or 
Trichomonas vaginalis. \t can also infect men, causing urethritis trichomonads. 
or silent infection. 4, The whiff test (performed by adding 10% potassium 
D. Vulvovaginal candidiasis hydroxide (KOH) to the discharge and sniffing the sample 
for a fishy amine odor). A positive test suggests bacterial 


1. Caused by various Candida species nee 
vaginosis. 


5. A KOH wet mount should be performed to look for 
evidence of candidiasis. 


2. Often occurs with changes in the vaginal environment such 
as high estrogen states (menses, pregnancy), antibiotic use, 
immunosuppression, or poorly controlled diabetes. 

6. A trichomoniasis nucleic acid amplification test (NAAT) 


f should be sent from a vaginal, endocervical, or urine 
1. Caused by estrogen deficiency (most often postmenopausal) specimen, if available. 
and results in thin, dry vaginal mucosa 


E. Atrophic vaginitis 


7. Rapid point of care tests (antigen test or DNA 


2. Can be symptomatic (dryness, burning, irritation, hybridization probe) can be used if wet mount is not 
dyspareunia) and may increase the risk of recurrent cystitis available or possible, is not diagnostic, or if the NAAT is 
F Cervical infections often present with vaginal discharge. These not available. 
infections are discussed later in the chapter. B. Bacterial vaginosis 
1. Presents with malodorous (typically fishy) white or gray 
Evidence-Based Diagnosis discharge without pain or itching. 
A. Available tests 2. Bacterial vaginosis is diagnosed by the Amsel criteria (see 
1. The primary diagnostic test for vaginitis is examination of Table 16-3). 
the discharge. The test characteristics for many of the tests 3. Rapid point of care tests can also be used if wet mount is 
are discussed in Table 16-3. not diagnostic or not available. 


Table 16-3. Test characteristics of diagnostic tests for vaginitis. 


Diagnosis Test Finding Sensitivity Specificity LR+ LR- 

Bacterial vaginosis pH > 4.5 89% 74% 3.4 0.15 
Positive whiff test 67% 93% 22 0.35 
Clue cells > 20% on wet mount 74% 86% 53 0.30 
Thin homogeneous discharge 79% 54% 1.7 0.39 
Point of care DNA hybridization probe 95-100% 
At least 3 of 4 Amsel criteria (criteria are 69% 93% 9.9 0.33 
4 findings above) 

Trichomonas Leukocytes > Epithelial cells 58-85% 70-98% 3.87-43.5 0.15-0.49 
Trichomonads 51-65% 100% 
NAAT Trichomonas vaginalis assay of 95-100% 95-100% 
urine, vaginal or endocervical specimen 
Rapid point of care antigen vaginal test 82-95% 97-100% 
Point of care DNA hybridization probe 63-100% 99.9% 

Candidiasis Itching 1.4-3.3 0.18-0.79 
Self diagnosis 3.3 
Vulvar inflammation 4-91% 77-99% 2.1-8.4 0.56-0.96 
Lack of odor on exam 2.9 
Curdlike discharge described by patient 2.4 
Curdlike discharge on exam 16-72% 97-100% 6.1-130 0.28-0.86 
Watery discharge described by patient 0.12 
Budding yeast or branching mycelia 65-85% 77-99% 2.83-85 0.15-0.45 
Point of care DNA hybridization probe 90-100% 


NAAT, nucleic acid amplification test. 


C. Trichomoniasis 
1. Suggested by the presence of a thin yellow or green frothy 
discharge, irritation, dysuria, and dyspareunia but may also 
be asymptomatic 
2. On physical exam, punctate hemorrhages may be present 
on the cervix (strawberry cervix) or vaginal walls. 


bs 


Diagnosis is usually made by seeing motile trichomonads 
on saline wet mount. 


D 


Greater prevalence of leukocytes than epithelial cells on wet 
mount suggests trichomoniasis. 


oy 


The whiff test may be positive with trichomoniasis. 


an 


The trichomoniasis NAAT is more sensitive and specific 
than wet mount. It may be performed on vaginal, 
endocervical, or urine specimens. 


N 


Rapid point of care tests to detect trichomoniasis in vaginal 
secretions are also available but with lower sensitivity. 
D. Vulvovaginal candidiasis 


1. Presents with itching, irritation, dysuria, dyspareunia and 
thick white “curd-like” discharge without odor. Lack of 
itching argues against the disease. 


2. Womens self-diagnosis is usually accurate. Clinicians whose 
patients report “I have another yeast infection” can usually 
rely that it is an accurate diagnosis. 


3. On exam, inflammation of the vulva and lack of odor 
increases the likelihood of candidiasis. A thick, curdy, white 
discharge argues for candidiasis while a watery discharge 
argues against it. 


4. The presence of budding yeast or branching mycelia on 
KOH preparation of discharge is highly suggestive. 
E. Atrophic vaginitis 
1. Dryness is the most common symptom. 
2. Other symptoms include pruritus, irritation, discharge, 
dysuria, and dyspareunia. 
3. On exam, vaginal mucosa is thin and dry, and 
inflammation may be present. 
4, Diagnosis is clinical and includes a lack of findings 
suggestive of infection. 
F Inconclusive evaluation 


1. About 30% of women with vaginal complaints do not have 
a clear diagnosis after a complete evaluation. 


2. Options include 
a. Empiric treatment for the most likely cause 


b. Further testing with culture or rapid point of care 
diagnostic tests 


c. Testing for cervical infection 
d. Observation 


Treatment 


A. Bacterial vaginosis in nonpregnant women is treated with oral 
metronidazole or intravaginal metronidazole or clindamycin. 


B. The recommended treatment for trichomoniasis in nonpreg- 
nant women is tinidazole or metronidazole. Treatment of sex- 
ual partners is necessary, and sexual intercourse should not be 
resumed until both partners are treated and symptoms resolve. 


C. The recommended treatment for uncomplicated vulvovaginal 
candidiasis in nonpregnant women is a short course of topical 
antifungals or a single dose of oral fluconazole. 


D. Atrophic vaginitis is treated with intravaginal estrogen. 
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Alternative Diagnosis: Pyelonephritis 


Textbook Presentation 


Pyelonephritis typically presents with dysuria and flank or back 
pain, fever, chills, malaise, nausea and vomiting. 


Disease Highlights 

A. Pyelonephritis is an infection affecting the parenchyma of the 
kidney. 

B. Bacterial pathogens are identical to those that cause cystitis. 


C. Uncomplicated pyelonephritis occurs in immunocompetent 
women with normal urinary tracts and without reduced kid- 
ney function. 


D. Complicated pyelonephritis is present if the patient is 
1. Male 
2. Pregnant 
3. Immunosuppressed 


4. Has urinary obstruction, nephrolithiasis, foreign-body/ 
catheters, or kidney dysfunction 


Evidence-Based Diagnosis 
A. History often includes symptoms of cystitis with flank or back 
pain, fever, chills, malaise, and nausea or vomiting. 


B. CVA tenderness on physical exam suggests pyelonephritis 
but is actually nondiagnostic (LR+ 1.1-2.5 and 
LR- 0.78-0.96). 


C. Urinalysis or urine dipstick testing also aids diagnosis with the 


same findings as cystitis. 


D. Urine culture is indicated for all patients with suspected pye- 
lonephritis. Urine culture is positive in 90% of patients with 
pyelonephritis. 


E. Imaging (CT or ultrasonography) is indicated if there is con- 
cern for concomitant nephrolithiasis or obstruction or if the 
diagnosis is uncertain. 


Treatment 
A. Many patients with pyelonephritis can be treated as 
outpatients. 
B. Indications for admission include the following: 
1. Unstable vital signs 
2. Inability to tolerate oral medications 
3. Concern for nonadherence 
4, Pregnancy 
5. Immunocompromised state 
6. Concern for urinary tract obstruction or nephrolithiasis 
C. Outpatient management 


1. The first-line empiric therapy is a fluoroquinolone (if local 
E coli resistance does not exceed 20%). 


2. A single IV dose of ceftriaxone or a long-acting 
aminoglycoside is recommended before outpatient therapy 
if fluoroquinolone resistance exceeds 10%. 


3. Treatment should be adjusted once antimicrobial 
susceptibility results are available. 


4. Duration of antibiotic therapy 
a. 7—10 days for uncomplicated pyelonephritis 
b. 14 days for complicated pyelonephritis 
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5. Follow-up 
a. Patients should be seen in 24-72 hours to ensure 
clinical improvement. 
b. If fever persists beyond 48-72 hours of appropriate 
antibiotics or illness worsens, the patient should be 
admitted for IV antibiotics and further evaluation. 


D. Inpatient management 

1. Patients who are admitted for treatment should be given 
IV antibiotics (a fluoroquinolone, ceftriaxone, or an 
aminoglycoside with or without ampicillin). 

2. Treatment duration should be for 14 days. 

3. If fever, pain, or vomiting has not improved in 48-72 hours 
of appropriate therapy, the following 2 options should be 
considered: 

a. Obtain imaging (CT scan or ultrasonography) to 
evaluate for complications, such as a perinephric abscess, 
kidney stone, or obstruction. 

b. Broaden antibiotic coverage to cover for resistant 
organisms if susceptibility data have not returned. 


CASE RESOLUTION 


Vv 


No additional testing or urine culture was performed for 
Ms. D since she had no history of recurrent UTI or other 
complicating factors. She was given empiric antibiotics of 
nitrofurantoin 100 mg twice daily for 5 days based on the 
regional E coli resistance patterns. Her symptoms resolved 
with treatment. 


It is important to know local Æ coli resistance 
patterns when prescribing empiric antibiotics 
for cystitis because resistance to fluoroquinolo- 
nes and TMP-SMX is not uncommon. 


CHIEF COMPLAINT 


PATIENT y 


Mr. C is a 57-year-old man who complains of dysuria that 
started suddenly 5 days ago. He reports the pain radiates 
to his low back and perineum. He has felt “achy” and had 
chills but has not measured his temperature. He denies any 
penile discharge, rash, nausea, vomiting, or flank pain. He has 
had more difficulty urinating with a weaker urinary stream 
for the past few days. He also feels some dizziness upon 
standing. 


At this point what is the leading hypothesis, 
WwW what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


PRIORITIZING THE DIFFERENTIAL DIAGNOSIS 


Mr. C is experiencing dysuria with radiation to the perineum 
and associated urinary hesitancy. His sex and the radiation of the 
pain are pivotal points in this history, suggesting acute prostatitis. 
Acute prostatitis is a life-threatening cause of dysuria. Urosepsis 
is another must not miss diagnosis given the systemic symptoms 
and orthostasis. The absence of penile discharge is important in 
limiting the list of diagnoses. Other common but less dangerous 
alternatives include urethritis from an STI and complicated cysti- 
tis. Pyelonephritis should also be considered. Table 16-4 lists the 
differential diagnosis. 


nv 


Mr. C is sexually active with several female partners and 
does not use condoms or other barrier protection. He has 
no active medical problems but has noted nocturia over the 
past few months. 


Temperature is 36.2°C, pulse 80 bpm, RR 12 breaths 
per minute, BP 142/75 mm Hg, and orthostatic vital signs 
are negative. Abdominal exam demonstrates suprapubic 
tenderness without rebound or guarding and the absence 
of CVA tenderness. Genital exam is normal, but there is 
tenderness on gentle prostate exam without any palpable 
masses. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Acute Prostatitis 


Textbook Presentation 


Acute prostatitis typically presents with dysuria, low back pain, 
perineal pain or ejaculatory pain with fever, chills, and myalgias. 
Patients often have associated urinary symptoms including fre- 
quency, urgency, or obstruction. 


Disease Highlights 


A. Acute bacterial prostatitis is an infection of the prostate gland 
that occurs from an ascending urethral infection or through 
reflux of infected urine into the prostate through the ejacula- 
tory or prostatic ducts. 


B. Frequent pathogens include gram-negative coliform bacteria, 
E coli, Klebsiella, Proteus, enterococci, and Pseudomonas. 


C. Sexually transmitted bacteria, such as Gonorrhea and Chlamy- 
dia, may also be the cause. 


Evidence-Based Diagnosis 


A. Although prostatitis may present with classic symptoms of 
low back pain, dysuria, and perineal pain, the disease may also 
present with nonspecific symptoms such as myalgias, mal- 
aise, or nausea and vomiting. Patients may also present with 
obstructive symptoms, such as, hesitancy, incomplete voiding, 
and weak stream. 


Table 16-4. Diagnostic hypotheses for Mr. C. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
Acute Dysuria, urinary Digital rectal exam with 
prostatitis frequency, pain gentle prostate exam 
radiating to the low Urinalysis 
back, rectum or Urine culture 
perineum Urine GC PCR 
Malaise, fevers, chills, Basic metabolic panel 
hesitancy 


Complicated Dysuria without Urinalysis or dipstick 
cystitis radiation or flank pain Urine culture 
Urethritis Dysuria, penile discharge, | Examination for penile 
from STI pain with intercourse, discharge 

testicular pain Urine GC PCR 


Urosepsis Signs of cystitis Complete blood count 
accompanied with Urinalysis 
hypotension, fever, Urine culture 
lethargy, confusion, SIRS criteria 
orthostasis, and SIRS 

Pyelonephritis Fever, chills, nausea or Urine dipstick or 


urinalysis 

Urine culture 

CT scan or ultrasound 
(if concern for 
obstruction or lack of 
clinical response) 


vomiting, flank pain, 
CVA tenderness 


CVA, costovertebral-angle; SIRS, systemic inflammatory response syndrome; STI, sexually 
transmitted infection; urine GC PCR, polymerase chain reaction of urine sample for 
Neisseria gonorrhoeae and Chlamydia trachomatis. 


B. On physical exam, the prostate gland may be tender, warm, 
swollen, or firm. 


C. Theoretically, infection may be induced or worsened by rig- 
orous digital rectal exam so this is not recommended if acute 
bacterial prostatitis is suspected. 


D. Prostate massage 


1. Traditionally, prostatic massage to examine prostatic 
secretions for white blood cells and bacteria has been 
advocated. 


2. This test has not been validated, and it is not recommended 
because it is difficult to perform, painful, and may worsen 
infection. 


E. Urinalysis or urine dipstick 


1. May show signs consistent with cystitis (eg, leukocyte 
esterase, nitrites, or white blood cells) 


2. May also be normal 


E Often the pathogen will be identified by urine culture; how- 
ever, urine culture can be negative in acute prostatitis. 


G. A urine sample should be sent for polymerase chain reaction 
(PCR) testing for gonorrhea and chlamydia if a sexually trans- 
mitted pathogen is suspected. 
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H. A post void residual should be determined in patients in 
whom obstruction is suspected. 


I. Diagnosis is made based on a combination of the history, 
physical exam, and urine studies. No single test is diagnostic 
for acute prostatitis. 


Treatment 


A. First-line antibiotics include a fluoroquinolone or TMP-SMX. 
If an STI is likely, treatment for gonorrhea and chlamydia 
should also be given. 


5w 


While nitrofurantoin is used to treat cystitis, it is ineffective in 
prostatitis because it does not penetrate the prostate well. 


C. The duration of antibiotics should be at least 4—6 weeks. 


D. Treatment with pain medications and stool softeners are also 


helpful. 


E. Patients with severe infection or medically complex patients 
should be admitted for IV antibiotic therapy. 


F Patients who do not respond to treatment should be evaluated 
for a prostatic abscess. Although a prostatic abscess may be 
palpable on exam, CT, MRI, or transrectal ultrasonography 
are required to confirm diagnosis. Drainage or resection can 
be necessary. 


G. Prostatitis will elevate prostate-specific antigen (PSA) levels. 


MAKING A DIAGNOSIS 


Y 


Mr. C's urinalysis is positive for leukocyte esterase, 
10 WBCs per high power field, and 5 RBCs per high power 
field. His CBC shows a WBC count of 2000/mcL and basic 
metabolic panel shows a creatinine of 1.0, similar to his 
previous baseline. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, acute prostatitis? 
Have you ruled out the active alternatives? 
Do other tests need to be done to exclude the 
alternative diagnoses? 


The urinalysis findings together with the tender prostate on phys- 
ical exam support the presumed diagnosis of acute prostatitis as 
opposed to complicated cystitis or urethritis. Urosepsis is less likely 
given the reassuring vital signs and absence of systemic inflam- 
matory response syndrome (SIRS) criteria (presence of 2 of the 
following: WBC > 12,000/mcL, WBC < 4000 /mcL, temperature 
> 38.0°C, hypothermia < 36.0°C, heart rate > 90 bpm, or respira- 
tory rate > 20 breaths per minute). Diagnosis could be confirmed 
by culture of prostatic fluid but rigorous examination in the patient 
would be contraindicated because it could increase the severity 
of infection. Urine culture and PCR testing for gonorrhea and 
chlamydia will help identify bacterial pathogens. 


Alternative Diagnosis: Urethritis from STIs 
(Cervicitis in Women) 


Textbook Presentation 


Urethritis in men typically presents with dysuria, urethral pruritus, 
and penile discharge. Patients may also have dyspareunia, abdom- 
inal pain, or testicular pain. Women with cervicitis typically have 
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cervical discharge, dysuria, and dyspareunia. They may also have 
spontaneous or postcoital vaginal bleeding. 


Disease Highlights 
A. Urethritis and cervicitis are usually due to an STI. 
B. The most common sexually transmitted pathogens causing 
cervicitis and urethritis are N gonorrhoeae and C trachomatis. 
C. Other less common causes include 
1. Mycoplasma genitalium 
2. Trichomonas 
3. Herpes simplex virus (may also cause cervicitis) 


4, Adenovirus 


Evidence-Based Diagnosis 


A. Urethritis can be difficult to distinguish from cystitis in men. 
In a man with dysuria, STI testing is often warranted. Urethri- 
tis can be diagnosed based on: 

1. History or presence of discharge, with or without: 


a. Microscopy of discharge showing > 5 WBCs per oil 
immersion field (sensitivity, 26%; specificity, 95%; 
LR+, 2.7) 

b. Positive leukocyte esterase on first-void urine 

c. Microscopy of first-void urine showing > 10 WBCs per 
high power field 

d. Gram stain of discharge or urine culture that identifies 
organisms 


2. Absence of discharge and any of the following: 

a. positive STI testing (see PCR below) 

b. Inability to identify organisms on urine culture and 
lack of response to appropriate empiric treatment for 
cystitis 

B. Cervicitis can be diagnosed by identifying mucopurulent 
endocervical discharge on pelvic exam. Sustained cervical 


bleeding caused by gentle passage of a swab in the cervical os 
may also be seen. 


C. PCR 


1. To confirm the diagnosis of urethritis or cervicitis, an 
endocervical, vaginal, urine or urethral sample should be 
sent for PCR testing for gonorrhea and chlamydia. 


2. Urine PCR is the preferred test for males (sensitivity and 
specificity 90—100% and 97—-100%, respectively). 


3. Vaginal, cervical, and urine testing are considered 
equivalent for women, and the Centers for Disease 
Control and Prevention (CDC) advocates using any type 
of sample. 


Treatment 


A. Patients should be treated empirically prior to confirmation of 
a pathogen. 


B. The first-line treatment for chlamydia is a 1-time dose of 1 g 
of oral azithromycin or a 1-week course of 100 mg of doxycy- 
cline given twice daily. 


C. Concurrent treatment for gonorrhea should be given if there is 
clinical suspicion or gonorrhea prevalence in the patient pop- 
ulation is high. 


D. The first-line treatment for gonorrhea is a 1-time injection of 
ceftriaxone 250 mg intramuscularly and a 1-time dose of 1 g 
of oral azithromycin. 


E. Given increased antimicrobial resistance of gonorrhea, 
the CDC recommends dual therapy with ceftriaxone and 
azithromycin. 


F. Patients should abstain from intercourse until 1 week after a 
single-dose treatment or until completion of a 1-week regimen 
(assuming symptoms have also resolved). 


G. Partners 


1. Sexual partners of all patients infected with an STI should 
be evaluated and treated. 


2. If partners are unable to be seen at a health practice, the 
CDC recommends expedited partner treatment (the 
physician gives the patient a prescription for their partner). 
The laws regarding this practice vary by state. 


H. Repeat testing to establish cure is not necessary unless symp- 
toms persist or reinfection or nonadherence is suspected. 


I. Due to the high risk of repeat infections, it is recommended 
that patients be retested 3-12 months after initial infection. 


Alternative Diagnosis: Urosepsis 


Textbook Presentation 


Urosepsis typically presents with fever, chills, hypotension, and 
lethargy or altered mental status. Symptoms of the underlying 
infection, such as dysuria or flank pain, are often present. (See 
Chapter 25, Hypotension, for extensive discussion on sepsis.) 


Disease Highlights 


A. Sepsis is defined as a suspected or proven infection with the 
presence of the SIRS criteria. 


B. Severe sepsis occurs when there is target organ dysfunction, 
such as hypotension, hypoxemia, oliguria, metabolic acidosis, 
thrombocytopenia, or obtundation. 


C. Urosepsis occurs when the infectious source of sepsis is an 
infection of the urinary or male genital tract. 


D. It is estimated that 25% of sepsis cases are due to a urogenital 
infection. 


Evidence-Based Diagnosis 


Diagnosis is made based on SIRS criteria (see above) and the con- 
firmation of a genitourinary infection. 


Treatment 


A. All patients with suspected urosepsis should be hospitalized. 
Admission to the ICU is often necessary. 


B. Early empiric IV antibiotics and aggressive volume resuscitation 
with IV fluids should be initiated to prevent worsening sepsis. 


CASE RESOLUTION 


WV 


Mr. C was treated empirically with ciprofloxacin, 500 mg 
twice daily, and azithromycin, 1 g for 1 dose, for acute 
bacterial prostatitis. Results of the urine culture showed 
150,000 CFU of E coli susceptible to fluoroquinolones. The 
urine PCR for gonorrhea and chlamydia was negative. Treat- 
ment with ciprofloxacin was continued for 21 days, and his 
symptoms resolved. He continued to have nocturia, and 
treatment for BPH was started. 
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| have a patient with edema. How do | 
determine the cause? 


Jason Alexander, MD 


CHIEF COMPLAINT 


PATIENT XA 


Mrs. V is a 62-year-old woman with leg edema for the past 
2 weeks. 


What is the differential diagnosis of edema? 
r How would you frame the differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Edema is defined as an increase in the interstitial fluid volume and 
is generally not clinically apparent until the interstitial volume has 
increased by at least 2.5-3 L. It is useful to review some background 
pathophysiology before discussing the differential diagnosis: 
A. Distribution of total body water 

1. 67% intracellular; 33% extracellular 


2. Extracellular water: 25% intravascular; 75% interstitial 


B. Regulation of fluid distribution between the intravascular and 
interstitial spaces 

1. There is a constant exchange of water and solutes at the 
arteriolar end of the capillaries. 

2. Fluid is returned from the interstitial space to the 
intravascular space at the venous end of the capillaries and 
via the lymphatics. 

3. Movement of fluid from the intravascular space to the 
interstitium occurs through several mechanisms: 

a. Capillary hydrostatic (hydraulic) pressure pushes fluid 
out of the vessels. 

b. Interstitial oncotic pressure pulls fluid into the 
interstitium. 

c. Capillary permeability allows fluid to escape into the 
interstitium. 

4, Movement of fluid from the interstitium to the intravascular 
space occurs when opposite pressures predominate. 

a. Intravascular (plasma) oncotic pressure from plasma 
proteins pulls fluid into the vascular space. 

b. Interstitial hydrostatic pressure pushes fluid out of the 
interstitium. 

5. In skeletal muscle, the capillary hydrostatic pressure and the 
intravascular oncotic pressure are the most important factors. 

6. There is normally a small gradient favoring filtration out of 
the vascular space into the interstitium; the excess fluid is 
removed via the lymphatic system. 


C. Edema formation occurs when there is 

1. An increase in capillary hydrostatic pressure (for example, 

increased plasma volume due to renal sodium retention). 

2. An increase in capillary permeability (for example, burns, 

angioedema). 

3. An increase in interstitial oncotic pressure (for example, 

myxedema). 

4. A decrease in plasma oncotic pressure (for example, 

hypoalbuminemia). 

5. Lymphatic obstruction. 

Although it is possible to construct a pathophysiologic frame- 
work (Figure 17-1) for the differential diagnosis of edema, it is 
more useful clinically to use the distribution of the edema as the 
pivotal point: 

A. Bilateral leg edema 


1. Due to a systemic cause (with or without presacral edema, 
ascites, pleural effusion, pulmonary edema, periorbital 
edema) 


a. Cardiovascular 
(1) Heart failure with reduced ejection fraction 
(2) Heart failure with preserved ejection fraction 
(3) Constrictive pericarditis 
(4) Pulmonary hypertension 

b. Hepatic (cirrhosis) 

c. Renal 
(1) Advanced kidney disease of any cause 
(2) Nephrotic syndrome 


d. Hematologic: anemia 


The most common systemic causes of edema 
are heart, liver, and kidney diseases. 


e. Gastrointestinal (GI) 
(1) Nutritional deficiency or malabsorption leading to 
hypoalbuminemia 
(2) Refeeding edema 
f. Medications 
(1) Antidepressants: Monoamine oxidase inhibitors 
(2) Antihypertensives 
(a) Calcium channel blockers, especially 
dihydropyridines 
(b) Direct vasodilators (hydralazine, minoxidil) 
(c) Beta-blockers 
(3) Hormones 
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e Malabsorption 
e Nephrotic 


syndrome 
e Liver failure 


Burns 
Angioedema 


e Malnutrition 
| Plasma | Capillary 


oncotic permeability 
pressure 


Precapillary 


sphincter 


e Cirrhosis 

e Heart failure 
e Constriction/restriction 
e Chronic kidney disease 
e Pregnancy 


hydrostatic 


Interstitial 
pressure 


Capillary 
7 hydrostatic e Lymphedema 
| Interstitial pressure (primary and 
oncotic secondary) 
pressure e Venous obstruction 


Figure 17-1. Pathophysiology of edema. (Adapted with permission from Cho S, Atwood JE: Peripheral 


edema, Am J Med. 2002 Nov;113(7):580-586.) 


(a) Estrogens/progesterones 
(b) Testosterone 
(c) Corticosteroids 
(4) Nonsteroidal anti-inflammatory drugs (NSAIDs) 


(5) Thiazolidinediones 
g Endocrine: myxedema 
2. Due to a venous or lymphatic cause 


a. Venous obstruction 


(1) Bilateral deep venous thrombosis (DVT) 
(see Chapter 15, Dyspnea, for a full discussion 
of lower extremity DVT) 


(2) Bilateral pelvic or retroperitoneal lymphadenopathy 
or mass 
(3) Pregnancy 
b. Venous insufficiency 
c. Lymphatic obstruction (lymphedema) 
(1) Primary (idiopathic, often bilateral) 
(a) Congenital 
(b) Lymphedema praecox (onset in puberty) 
or tarda (onset after age 20) 
(2) Secondary (more common; generally 
unilateral—see below) 
B. Unilateral limb edema 
1. Venous obstruction 
a. Unilateral DVT 
b. Unilateral lymphadenopathy or mass 


c. May-Thurner syndrome: compression of the left iliac 
vein by the right iliac artery 


2. Venous insufficiency (more often bilateral) 
3. Lymphedema (secondary) 
a. Neoplasm 
b. Surgery (especially following mastectomy) 
c. Radiation therapy 


d. Miscellaneous (tuberculosis, recurrent lymphangitis, 
filariasis) 


4. Cellulitis/erysipelas (can also be localized) 
5. Baker cyst (leg only) 


C. Localized edema 


1. Burns 

2. Angioedema, hives 

3. Trauma 

4. Cellulitis, erysipelas 

5. Complex regional pain syndrome type 1 


Figure 17-2 outlines the diagnostic approach to edema. 


VW 


Mrs. V was well until a couple of months ago when she began 
feeling a bit more tired than usual, despite continuing to 
sleep well. She has had no shortness of breath or chest 
pain. She has noted intermittent vague abdominal pain, 
not related to eating, position, or bowel movements. She 
has been a bit constipated and feels bloated. Over the last 
2 weeks, she has noted swelling in her feet and lower legs 
and has not been able to wear her regular shoes. As she 
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Positive 


Determine Unilateral arm 


distribution 


Duplex 
ultrasound 


Bilateral leg 


Unilateral leg 


Check D-dimer 


Negative 
Negative 


Duplex 
ultrasound 


Intermediate 
or high 


Positive 


Signs of venous 
insufficiency 


Active cardiovascular, 
hepatic/GI, kidney disease 
or anemia identified 


No 


Medication 
known to cause 
edema 


BUN, blood urea nitrogen; CBC, complete blood count; DVT, deep venous thrombosis; ECG, electrocardiogram; Gl, gastrointestinal. 


Figure 17-2. Diagnostic approach: edema. 


and that her socks have produced a significant indentation and what are the active alternatives? What 


tells you this, you note that she is wearing house slippers, Ww At this point, what is the leading hypothesis, 
above her ankles. other tests should be ordered? 


Her past medical history is notable for hypertension and 


diabetes, both well controlled. She had a blood transfusion RANKING THE DIFFERENTIAL DIAGNOSIS 

during a cholecystectomy 25 years ago. Her current med- 

ications include hydrochlorothiazide, lisinopril, pioglitazone, Even before examining Mrs. V, you can see that she has signifi- 
simvastatin, and aspirin. She has no history of heart or cant bilateral leg edema, a pivotal point in her presentation. 
kidney disease or tobacco or alcohol use. Although there are some local diseases that can present with 


bilateral leg edema, the first step in such patients is always to look 
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for systemic causes. While the history and physical are often not 
sensitive or specific enough to make a diagnosis, they are a good 
starting point for organizing the differential. So, the first question 
to ask is, “Does Mrs. V have any signs, symptoms, or risk factors 
pointing to a cardiac, hepatic, or renal cause of her edema?” The 
results of this exploration will help rank the differential. Mrs. V’s 
history of a blood transfusion puts her at risk for chronic hepatitis 
and cirrhosis, and her vague abdominal complaints raise the pos- 
sibility of ascites, more commonly seen with cirrhosis than HF or 
kidney disease. She is certainly at risk for both heart and kidney 
disease because of her history of hypertension and diabetes. While 
most patients with HF complain of shortness of breath, some 
describe only fatigue. Medication should be considered as a cause, 
since pioglitazone frequently causes edema; hypothyroidism does 
not cause pitting edema, and so is not likely. Finally, although it is 
uncommon for obstruction to cause bilateral edema, you should 
think about ovarian cancer causing malignant ascites and venous 
obstruction if another cause is not found. Table 17-1 lists the 
differential diagnosis. 


Always look for systemic causes of edema in 
patients with bilateral leg edema. 


Table 17-1. Diagnostic hypotheses for Mrs. V. 


Demographics, Risk 


Diagnostic Factors, Symptoms 

Hypotheses and Signs Important Tests 
Leading Hypothesis 
Cirrhosis Hepatitis risk factors Ultrasound 


Ascites Bilirubin 
Spider angiomata Liver enzymes 
Gynecomastia Prothrombin time 


Normal or low JVP Albumin 
Splenomegaly Hepatitis B and C 
serologies 
Liver biopsy 
Active Alternatives—Must Not Miss 
Heart failure Cardiovascular ECG 
risk factors Chest radiograph 
Dyspnea Echocardiogram 
Elevated JVP BNP 
Crackles 
ee setae ee 
Kidney disease Malaise BUN/creatinine 
(chronic kidney Nausea Urinalysis 
disease or nephrotic Dyspnea Albumin/creatinine 
syndrome) Edema ratio 


Medication History History 

Other Hypotheses 

Ovarian cancer Abdominal pain Transvaginal 
or bloating ultrasound 
Increased abdominal CA-125 
girth 


Family history 


BUN, blood urea nitrogen; CA-125, cancer antigen-125; ECG, electrocardiogram; 
JVP, jugular venous pressure. 


Ww 


In general, Mrs. V appears fatigued. Her BP is 100/60 mm Hg, 
pulse is 92 bpm, and RR is 16 breaths per minute. Sclerae 
are anicteric, jugular venous pressure is normal, and lungs 
are clear. On cardiac exam, she has a normal S, and S,, a 
soft 5, and no S, or murmurs. Her abdomen is slightly dis- 
tended, but soft and nontender; there is a fluid wave. Her 
liver is not enlarged, but the spleen is palpable. Rectal exam 
shows hemorrhoids and guaiac-negative stool. She has 
2+ edema bilaterally. 


y 


Leading Hypothesis: Cirrhosis 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 
you need? 


Textbook Presentation 


Patients with cirrhosis can be asymptomatic or have mild symp- 
toms, such as fatigue. Some patients have the classic manifestations 
of encephalopathy and portal hypertension: ascites, edema, variceal 
bleeding, or hypersplenism. 


Disease Highlights 
A. Etiology 


1. More common causes 
a. Alcohol 
b. Chronic hepatitis B or C 
c. Nonalcoholic fatty liver disease (NAFLD) 
d. Hemochromatosis 
2. Less common causes 
a. Drugs and toxins (isoniazid, methotrexate, amiodarone) 
b. Autoimmune hepatitis 
c. Genetic metabolic diseases (Wilson disease, alpha-1- 
antitrypsin deficiency, glycogen storage diseases, 
porphyria) 
d. Infections (schistosomiasis, echinococcosis, brucellosis) 
e. Cardiac 
f. Primary or secondary biliary cirrhosis 


The 2 most common causes of cirrhosis in the 
United States are alcoholic liver disease and 
chronic hepatitis C. 


B. Pathophysiology 


1. Advanced fibrosis, or cirrhosis, causes architectural 
distortion of the hepatic vasculature and endothelial 
dysfunction, leading to 
a. Shunting of the blood coming into the liver via the 

portal vein directly to the hepatic vein outflow system 


b. Impaired hepatocyte function due to loss of normal 
sinusoids 


c. Increased intrahepatic resistance, or portal hypertension 


d. Increased risk of hepatocellular carcinoma related to 
regenerative activity and DNA damage 


2. Consequences of cirrhosis and portal hypertension include 
a. Formation of portosystemic collaterals (ie, varices) 
b. Splanchnic vasodilation 


c. Renal vasoconstriction and hypoperfusion of the 
kidneys, causing salt and water retention 


. Increased cardiac output 
Decreased production of albumin and clotting factors 
Increased capillary hydrostatic pressure 
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Edema due to a combination of salt and water retention 
(increasing hydrostatic pressures) and hypoalbuminemia 
(decreasing intravascular oncotic pressure) 


C. Prognosis 


1. Median survival from time of diagnosis of compensated 
cirrhosis is 10-13 years. 


2. Up to 60% of patients progress to decompensated cirrhosis, 
defined as worsening portal hypertension and decreased 
hepatic reserve, at 10 years after diagnosis. 


3. Rates of progression are quite variable and are related to 
the etiology of the cirrhosis, presence of other liver disease, 
available treatment (such as for chronic hepatitis B and C), 
and avoidance of hepatic toxins (such as alcohol). 

4, 5-year mortality approaches 85% after decompensation if 
transplantation is not performed. 

a. In patients with cirrhosis but no varices and no ascites, 
the 1-year mortality rate is 1%. 

b. In those with varices but no ascites, the 1-year mortality 
rate is 3.4%. 

c. In those with varices and ascites, the 1-year mortality 
rate is 20%; in those with variceal bleeding and ascites, 
the 1-year mortality is 57%. 

5. The Child-Pugh classification of cirrhosis severity predicts 
prognosis (see Chapter 19, GI Bleeding). 


Evidence-Based Diagnosis 


A. Cirrhosis is a pathologic diagnosis definitively made only 


by examining the entire liver at autopsy or after liver 
transplantation. 


. The clinical presentation is variable, making clinical diagnosis 

difficult. 

1. Patients may have physical findings suggestive of chronic 
liver disease (see below), constitutional symptoms, 
asymptomatic liver enzyme or radiologic abnormalities, 
manifestations of portal hypertension (see below), or no 
symptoms at all. Cirrhosis is sometimes diagnosed at 
autopsy in patients in whom the disease never manifested. 

2. Physical findings may increase the likelihood that a patient 
with liver disease has cirrhosis, but rarely rule out cirrhosis 


(Table 17-2). 


3. Patients who show manifestations of portal hypertension 
(see below) are assumed to have cirrhosis. 


. Laboratory tests 

1. A low platelet count in a patient with liver disease increases 
the probability of cirrhosis. 
a. Platelet count < 110 x 10°/mcL: LR+ = 9.8 
b. Platelet count < 160 x 10°/mcL: LR+ = 6.3; LR- = 0.29 


2. Albumin < 3.5 g/dL (LR+ = 4.4) and a prolonged 
international normalized ratio (INR) (LR+ = 5.0) also 
increase the likelihood of cirrhosis. 


3. The Bonacini cirrhosis discriminant score combines 
the alanine aminotransferase:aspartate aminotransferase 
(ALT:AST) ratio, the platelet count, and the INR into 
a score from 0-11; scores > 7 increase the likelihood of 
cirrhosis (LR+ = 9.4). 
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Table 17-2. Physical exam findings for the diagnosis of 
cirrhosis in patients with liver disease. 


Physical Finding LR+ LR- 
A Caput medusae 9.5 0.72 
Gynecomastia 7 0.43 
Ascites 6.6 0.8 
Testicular atrophy 5.8 0.18 
Spider angiomata 4.5 0.5 
Palmar erythema 4.3 0.6 
Jaundice 3.8 0.8 
Peripheral edema 3 07 
Splenomegaly 2.5-3.5 0.8 
Hepatomegaly 23 0.6 


D. The traditional gold standard is percutaneous liver biopsy; 


G. 


however, noninvasive methods are being used more frequently 
because of poor sensitivity and risks of biopsy. 


1. Sampling error is common — 1/50,000 of the liver volume 
is sampled in a routine biopsy leading to abnormal findings 
being missed 


2. Interobserver and intraobserver concordance of fibrosis 
stage is variable 


3. Risk of complications of biopsy 
a. Serious bleeding = 0.6% 
b. Injury to other organs = 0.08% 


. Noninvasive techniques for diagnosing cirrhosis 


1. Direct serologic measures of fibrogenesis such 
as FibroSURE (includes the biomarkers alpha-2 
macroglobulin, haptoglobin, gamma-glutamyl 
transpeptidase, apolipoprotein A,, ALT, and total 
bilirubin). 
a. Useful for distinguishing mild fibrosis from cirrhosis 
but less accurate in identifying moderate fibrosis 
b. False-positive results possible in patients with chronic 
inflammatory conditions, chronic kidney disease, or 
extrahepatic causes of fibrogenesis 
2. Liver elastography 
a. Measures liver stiffness, which correlates with cirrhosis 
b. Multiple approaches to the technique are available; 
vibration-controlled transient elastography (VCTE) is 
most widely available. 
c. See Table 17-3 for the LR+ and LR- of VCTE in 


patients with common causes of cirrhosis. 


Test characteristics of ultrasound to diagnose cirrhosis are 


variable (LR+, 2.5-11.6; LR-, 0.13-0.73). 


MRI has sensitivity and specificity as high as 93% and 82%, 
respectively. 


Treatment 


Once it has been determined that the patient probably or defin- 
itively has cirrhosis, it is important to determine the specific 
cause of the cirrhosis (see Chapter 26, Jaundice & Abnormal 
Liver Enzymes) and to determine whether the patient has 
hepatic encephalopathy or manifestations of portal hypertension: 
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Table 17-3. Vibration-controlled transient elastography 
(VCTE) for the diagnosis of cirrhosis in common liver diseases. 


Cutoff for Advanced 
Liver Disease Fibrosis (kilopascals) LR+ LR- 
Hepatitis C >9.5 8.1 0.30 
Hepatitis B <8.1 5:7 0.16 
> 10.5 14.4 0.29 
NAFLD >9.9 4.1 0.07 


NAFLD, nonalcoholic fatty liver disease. 


variceal bleeding, ascites, and hypersplenism. The treatment of 
cirrhosis depends on the underlying cause. Treatments for selected 
causes of cirrhosis are discussed in Chapter 26, Jaundice & 
Abnormal Liver Enzymes. 


Manifestations of Cirrhosis and Portal 
Hypertension 


1. Variceal Bleeding 
See Chapter 19, GI Bleeding. 


2. Ascites 


Textbook Presentation 


The patient complains of an inability to fasten her pants due to 
increasing abdominal girth, sometimes accompanied by dyspnea 
and edema. 


Disease Highlights 
A. Epidemiology 
1. Over 10 years, ascites develops in 47% of patients with 
cirrhosis. 
2. 15% of patients who are diagnosed with ascites die within 
1 year 
B. Pathophysiology: See Figure 17-3 


C. Complications of ascites 
1. Respiratory compromise due to compression of lung 
volumes 


2. Hepatorenal syndrome (HRS): a syndrome of acute kidney 
injury associated with cirrhosis and a poor prognosis, 
caused by shunts redirecting blood away from the kidneys. 
a. Diagnostic criteria 

(1) Cirrhosis with ascites 

(2) Serum creatinine > 1.5 mg/dL 

(3) Serum creatinine stays above 1.5 mg/dL after at 
least 2 days of diuretic withdrawal and volume 
expansion with albumin. 


(4) Absence of shock 

(5) No current or recent treatment with nephrotoxic 
drugs 

(6) Absence of parenchymal kidney disease 
(< 500 mg/day of proteinuria, < 50 RBC/hpf, 
abnormalities on renal ultrasound) 

b. Acute kidney injury may be acute (type 1) or subacute 
(type 2). 


(1) Type 1 HRS: doubling of serum creatinine to 
> 2.5 mg/dL in < 2 weeks; frequently follows a 
precipitating event 

(2) Type 2 HRS: steady increase in creatinine over 
weeks to months; mainly presents as diuretic- 
resistant ascites 


c. Incidence in patients with cirrhosis and ascites is 18% at 
1 year and 35% at 5 years. 

d. The prognosis is poor: 6-month mortality is about 50% 
for patients with type 2 HRS and 100% for those with 
type 1. 

e. Precipitants of type 1 HRS include bacterial infections 
(especially spontaneous bacterial peritonitis [SBP]), GI 
bleeding, acute hepatitis, over-diuresis, and large volume 
paracentesis. 

f. Treatment of HRS 


(1) Liver transplantation is the definitive treatment for 
both types of HRS. 

(2) There are limited data regarding the use of 
transvenous intrahepatic portosystemic shunts (TIPS) 
and vasopressin derivatives to treat type 1 HRS. 


. SBP 


a. Prevalence of 10—30% in hospitalized cirrhotic patients, 
with 1-year recurrence rate of 70% and mortality 
rate of about 20%; 96% of patients with SBP have a 
Child-Pugh grade of B or C 

b. Overgrowth of intestinal bacterial and increased 
intestinal permeability lead to movement of bacteria 
into mesenteric lymph nodes; the bacteria can then enter 
the systemic circulation and colonize the ascitic fluid. 

c. The 4 most common isolates are Escherichia coli, 
Streptococcus, Staphylococcus, and Klebsiella pneumoniae. 

d. Symptoms can range from silent in 13% of patients to 
overt; typical symptoms include fever, abdominal pain, 
nausea/vomiting, malaise, and mental status changes. 


SBP can present with many findings other than 
abdominal pain. 


e. Risk factors for SBP include ascitic fluid total protein 
level < 1 g/dL, upper GI bleeding, a prior episode of 
SBP, and use of proton pump inhibitors. 

f. Diagnosis of SBP 


(1) Criteria for performing a diagnostic paracentesis in 
patients with cirrhosis and ascites: 


(a) Admission to the hospital for any reason 

(b) Change in clinical status (fever, abdominal pain, 
mental status changes, ileus, septic shock) 

(c) Development of leukocytosis, acidosis, or acute 
kidney injury 

(d) Active GI bleeding 

(2) Always inoculate blood culture tubes with ascitic 
fluid at the bedside to maximize yield of fluid 
cultures. 


(3) Interpretation of ascitic fluid cell counts and 
cultures (Table 17-4) 


Consider secondary peritonitis if more than 
1 organism is cultured from the ascitic fluid. 
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Clinical decompensation 


The peripheral and vasodilatation hypothesis states that as cirrhosis progresses, systemic vasodilatation from reduced systemic vascular 
resistance and the sequestration of fluid into the peritoneal cavity result in arterial underfilling and activation of salt-retaining neurohormonal 
mechanisms such as the sympathetic nervous system and the renin—angiotensin—aldosterone system to counteract low arterial blood 
pressures. Consequently, although plasma and blood volume are increased, effective arterial blood volume is decreased. These circulatory 
changes, along with the development of sodium and water retention and the formation of ascites, are an adaptive compensatory response 
aimed at maintaining adequate cardiac output and organ perfusion. 


Figure 17-3. Pathophysiology of cirrhosis. (Reproduced with permission from Ge PS, Runyon BA: Treatment of Patients with Cirrhosis, 
N Engl J Med. 2016 Aug 25;375(8):767-777.) 


(4) Other ascitic fluid findings that increase the (2) IV cefotaxime is the best-studied antibiotic for SBP; 
likelihood of SBP include WBC count > 1000 cells/ oral ofloxacin can be used in outpatients without 
mcL (LR+ = 9.1), pH < 7.35 (LR+ = 9.0), and signs of sepsis or hepatic encephalopathy. 
blood-ascitic fluid pH gradient > 0.1 (LR+ = 11). (3) IV albumin has been shown to reduce mortality and 

g. Treatment of SBP development of kidney dysfunction, particularly 

(1) Empiric treatment should be started before culture in patients with a total bilirubin > 4 mg/dL, BUN 


results return. > 30 mg/dL, or creatinine > 1 mg/dL. 
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Table 17-4. Interpretation of ascitic fluid results. 


Polymorphonuclear 

Condition Count (cells/mcL) Culture Results 
Spontaneous bacterial 2250 Single organism 
peritonitis 
Culture-negative 2250 Negative 
neutrophilic ascites 
Monomicrobial <250 Single organism 
nonneutrocytic 
bacterascites 
Secondary bacterial 2250 Polymicrobial 
peritonitis 
Polymicrobial <250 Polymicrobial 


bacterascites 


(4) All patients who recover from SBP should receive 
secondary prophylaxis with oral norfloxacin, 
and all patients with acute GI bleeding should 
receive prophylaxis; other primary prophylaxis is 
controversial. 

(5) Since 2-year survival after SBP is only about 30%, 
liver transplantation should be considered in 
patients who recover from SBP. 


Evidence-Based Diagnosis 


A. Physical exam: See Chapter 26, Jaundice & Abnormal 
Liver Enzymes 


B. Peritoneal fluid analysis should be done in all patients with 
new ascites. 
1. Initial tests should include cell count, albumin, total 
protein, and culture. 


2. Serum-ascites albumin gradient is used to distinguish ascites 
due to portal hypertension from ascites due to other causes. 


a. In portal hypertension, ascites occurs due to 
transudation, without changes in permeability that 
would allow albumin to leak into the ascitic fluid. 

b. Therefore, the albumin content of ascitic fluid is low 
relative to serum. 

c. This is in contrast to exudative types of ascites, such as 
ascites from infection or malignancy, in which albumin 
can leak into the ascitic fluid. 

d. A serum ascites-albumin gradient (serum albumin-ascitic 
fluid albumin) of > 1.1 mg/dL has a LR+ of 4.6 for the 
diagnosis of ascites due to portal hypertension; a serum 
ascites-albumin gradient of < 1.1 mg/dL has a LR- of 
0.06 for the diagnosis of portal hypertension. 


Treatment 


A. Sodium restriction (sodium intake < 2 g/day) is commonly 
recommended, but there are no clinical trials showing that it leads 
to improved outcomes; fluid restriction of 1000—1500 mL/day is 
recommended if the serum sodium is < 130 mEq/L. 


B. Spironolactone is the diuretic of choice to treat the aldosterone 
driven salt and water retention seen in cirrhosis. 
1. 75% of patients respond 


2. Furosemide or other loop diuretics can be added in patients 
who do not respond to spironolactone alone; 90% of 


patients respond to sodium-restricted diets, spironolactone, 
and loop diuretics. 


3. Hydrochlorothiazide and metolazone are not recommended. 


4. In order to avoid hypovolemia and kidney dysfunction, 
the rate of weight loss should not exceed 0.5 kg/day in the 
absence of peripheral edema or 1 kg/day in the presence of 
edema. 


Aspirin and NSAIDs blunt the natriuretic 
effect of diuretics and should not be used in 
patients with ascites. 


C. Large volume paracentesis with volume expansion (dextran 
or albumin) is done in patients unresponsive to diuretics. 


D. TIPS 


1. Creates a shunt between the high-pressure portal vein 
and the low-pressure hepatic vein, leading to improved 
hemodynamics and a decrease in ascites. 


2. Complications include bleeding, shunt stenosis or 
thrombosis, right-sided HE, and encephalopathy in 30% 
of patients. 


3. Can be considered in patients who do not respond 
adequately to diuretic therapy 


4, Used as a bridge to transplant 


E. Liver transplantation 


3. Hepatic Encephalopathy 


Textbook Presentation 
The classic presentation of hepatic encephalopathy is a patient with 
known cirrhosis who has mental status changes or is in a coma. 


Disease Highlights 

A. A spectrum of reversible neuropsychiatric abnormalities seen 
in patients with cirrhosis 

B. Must exclude other neurologic or metabolic causes prior to 
diagnosing hepatic encephalopathy such as: 


1. Diabetic ketoacidosis or hyperglycemic hyperosmolar 
syndrome 


. Alcohol intoxication, withdrawal, or Wernicke encephalopathy 
. Drugs (eg, benzodiazepines, opioids, neuroleptics) 
. Infection 
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. Electrolyte abnormalities (eg, azotemia, hyponatremia, 
hypercalcemia) 


C. Overt hepatic encephalopathy (Table 17-5, grades 1-4) is 
found in 30—45% of patients with cirrhosis. 


D. Minimal hepatic encephalopathy (deficits manifested only on 
neuropsychological testing) is found in 60% of patients with 
cirrhosis. 


E. Patients with severe hepatic encephalopathy requiring 
hospitalization have a 1-year survival rate of < 50%. 


F. Can be precipitated by a wide variety of insults including 
. Infections 

. GI bleeding 

. Constipation 

. Dehydration 

. Electrolyte abnormalities 
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. Surgical or intrahepatic shunts (eg, TIPS) 


Table 17-5. West Haven Criteria for hepatic encephalopathy. 
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Grade Level of Consciousness Clinical Symptoms Neurologic Signs EEG Abnormalities 
0 Normal None None None 
Minimal hepatic Normal Normal Abnormal neuropsychological None 
encephalopathy testing 
1 Sleep-wake reversal, Forgetfulness, agitation, Tremor, apraxia, incoordination Present 
restlessness irritability, mild confusion 
2 Lethargy, slow responses Disorientation, amnesia, Asterixis, dysarthria, ataxia, Present 
inappropriate behavior hypoactive reflexes 
3 Somnolence, confusion Disorientation, aggressive Asterixis, hyperactive reflexes, Present 
behavior positive Babinski sign, muscle 
rigidity 
4 Coma Unresponsive Decerebration Present 


Always look for the underlying cause of 
worsening hepatic encephalopathy. 


Evidence-Based Diagnosis 


A. There is some correlation between the degree of elevation 
of ammonia (either arterial or venous) and the severity of 
the encephalopathy, but the ammonia level cannot be used to 
determine the presence or absence of hepatic encephalopathy. 


B. Diagnosis is based on history and exclusion of other causes of 
encephalopathy in a patient with significant liver dysfunction. 


Treatment 
A. Identify and treat precipitating causes 


B. Patients with an episode of overt hepatic encephalopathy 
should be treated indefinitely; the approach to minimal 
hepatic encephalopathy is evolving. 


C. Treatment focuses on reduction of intestinal accumulation 
of ammonia. 


D. Lactulose removes both dietary and endogenous sources of 
ammonia through its cathartic action; it also lowers pH, 
which reduces the population of urease-producing bacteria, 
and traps ammonia as ammonium ions in the gut lumen. 


1. First-line treatment for hepatic encephalopathy 

2. Daily dose should be titrated to result in 3 soft stools/day. 

3. Complications include hypovolemia and hypernatremia. 
E. Antibiotics reduce the population of urease-producing 

bacteria. 


1. Rifaximin in combination with lactulose has been shown to 
decrease recurrence of hepatic encephalopathy. 


2. Neomycin in combination with lactulose has also been 
shown to be effective, however its potential to cause 
ototoxicity and nephrotoxicity limits its use. 


E Consideration of liver transplantation is indicated in patients 


with hepatic encephalopathy. 


4. Hypersplenism 


Textbook Presentation 


Cytopenias are found on routine blood testing in a patient 
with cirrhosis. 


Disease Highlights 


A. Splenomegaly is found in 36-92% of patients with cirrhosis; 
11-55% have the clinical syndrome of hypersplenism, defined 
as the presence of splenomegaly with a reduction of 1 or more 
cellular elements of the blood 


B. There is a rough correlation between spleen size and degree of 
decrease in blood cells. 
C. Blood cell abnormalities in liver disease 
1. Thrombocytopenia is due to 
a. Platelet sequestration in the spleen 
b. Impaired bone marrow production 
c. Decreased platelet survival 
2. Leukopenia is 
a. Due to sequestration in the spleen 


b. Rare compared with thrombocytopenia (1 series found 
64% of cirrhotic patients had thrombocytopenia, but 
only 5% had leukopenia) 


3. Etiology of anemia in patients with liver disease 
a. Often multifactorial 
b. Sometimes not included in discussions of hypersplenism 
c. Common mechanisms include: 
(1) Increased destruction in the spleen 
(2) Iron and folate deficiency 
(3) Reduced erythropoietin production 


Evidence-Based Diagnosis 


A. Hypersplenism is a clinical syndrome without a specific set of 
diagnostic criteria. 


B. Hypersplenism is based on physical exam or radiologic 
findings of splenomegaly and the presence of cytopenia 
on laboratory results. 


Treatment 
A. Treatment is usually not necessary. 


B. Splenectomy or partial splenic embolization is sometimes done 
for severe thrombocytopenia with bleeding complications. 


C. Granulocyte-macrophage colony-stimulating factor and 
erythropoietin are rarely used. 


D. TIPS does not correct thrombocytopenia. 
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Initial laboratory test results follow: WBC, 9700/mcL; 
Hb, 10.5 g/dl; HCT, 31%; MCV, 86 meni platelet, 
123,000/mcL; electrolytes normal; BUN, 8 mg/dL; cre- 
atinine, 0.4 mg/dL; glucose, 97 mg/dL; albumin, 2.1 g/dL; 
alkaline phosphatase, 95 units/L; total bilirubin, 1.2 mg/dL; 
ALT, 102 units/L; AST, 66 units/L; PT/PTT normal; urinaly- 
sis, 2+ protein with no cells or casts. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, cirrhosis and portal 
hypertension? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


The physical exam findings of splenomegaly and ascites, along with 
the laboratory abnormalities of thrombocytopenia, elevated tran- 
saminases, and hypoalbuminemia, are all consistent with chronic 
liver disease. The absence of pulmonary crackles and elevation of 
the jugular venous pressure make HF unlikely. However, the find- 
ings of proteinuria and hypoalbuminemia are also consistent with 
nephrotic syndrome. 


Alternative Diagnosis: Nephrotic Syndrome 


Textbook Presentation 


Patients with nephrotic syndrome classically have edema (often 
periorbital), hypertension, hypoalbuminemia, hyperlipidemia, and 
at least 3.5 g/24 hour of proteinuria. 


Disease Highlights 
A. Etiology 


1. Primary glomerular diseases 

a. Etiology uncertain but probably immune mediated 

b. Most common pathologies found in adults are 
membranous and focal segmental glomerulosclerosis 
(33% each), with membranous being more common in 
white patients and focal segmental glomerulosclerosis 
more common in black patients. 

c. Less common pathologies found in adults are minimal 
change disease (15%) and membranoproliferative 
glomerular disease (including IgA nephropathy) (14%). 

d. In patients over age 65 who undergo kidney biopsy 
(recognizing that many patients with presumed diabetic 
nephropathy do not have a biopsy), approximately 
15% have minimal change disease, 30-40% have 
membranous nephropathy, and 10-12% have 
amyloidosis. 

2. Secondary glomerular disease 


a. Diabetes is the most common cause in the 
United States. 

b. Systemic lupus erythematosus generally causes an 
inflammatory nephritis, but sometimes causes a 
noninflammatory, membranous pathology. 

c. Amyloidosis and plasma cell myeloma (formerly 
multiple myeloma) should be considered in patients 
over age 40. 

d. Infections commonly associated with nephrotic 
syndrome include HIV, hepatitis B, hepatitis C, 
syphilis, and malaria. 


e. Malignancies, especially lung, breast, prostate, and 
colon cancer as well as Hodgkin lymphoma are 
associated with nephrotic syndrome. 

(1) 5-25% of patients with membranous 
nephropathy have a malignancy, with the 
association being strongest for patients over 
60 years old. 


(2) The cancer may be diagnosed at the same time 
as the kidney disease but often is found later. 
f. Many drugs, including NSAIDs, captopril, tamoxifen, 
lithium, and heroin, can cause nephrotic syndrome. 
B. Clinical consequences 
1. Primary sodium retention by the kidney, related to 
low effective circulating volume, causes edema and 
hypertension. 
2. Albumin excretion leads to hypoalbuminemia, which also 
contributes to edema formation. 
3. Alterations in lipoprotein production and catabolism lead 
to elevations of low-density lipoprotein and sometimes 
triglycerides. 
4, Immunoglobulin excretion and depression of T cell 
function causes increased susceptibility to infection. 
5. Thromboembolic complications 
a. Due to increased procoagulatory factors and fibrinogen, 
altered fibrinolytic system, urinary loss of antithrombin III, 
and increased platelet activity 

b. Relative risk of DVT is 1.7 with an annual incidence 
of 1.5%; the annual incidence of renal vein thrombosis 
is 0.5%. 

c. Relative risk of pulmonary embolism is 1.4 but is 
6.8 for patients aged 18-39 years. 

d. Risk factors for venous thromboembolism include 
serum albumin < 2.0-2.5 mg/dL, protein excretion 
> 8 g/24 h, and being within 6 months of diagnosis of 
nephrotic syndrome. 

e. The role of prophylactic anticoagulation is unclear but 
should be considered in high-risk patients. 

f. Arterial thrombosis is rare. 


Evidence-Based Diagnosis 


A. Nephrotic syndrome is defined by the presence of urinary 
protein excretion of at least 3.5 g/24 hours, measured with 
either a 24-hour specimen or a spot albumin/creatinine ratio 


> 3000-3500 mcg/mg. 
B. Laboratory evaluation should include 
1. CBC 


2. Comprehensive metabolic panel (kidney and liver function, 
including serum albumin) 


. PT/INR, PTT 

. Fasting glucose and HbA, 

. Antinuclear antibody 

HIV 

. Hepatitis B serology (surface antigen, core antibody) 
. Hepatitis C antibody 


. Serum and urine protein electrophoresis 


C. Renal ultrasound, particularly if the glomerular filtration rate 
is reduced 


D. Renal biopsy is often necessary. 


Treatment 


A. All patients with nephrotic syndrome should be referred to a 
nephrologist. 


B. Loop diuretics are used to treat the edema; high doses are 
often needed due to the primary sodium retention by the 
kidney. 

C. Angiotensin-converting enzyme inhibitors reduce proteinuria 
in both hypertensive and normotensive patients. 


1. The antiproteinuric effect becomes maximal in 28 days. 
2. The effect can be increased by a low-salt diet, diuretic 
treatment, or both. 


D. There is currently no evidence to support initiating 
lipid-lowering therapy for treating hyperlipidemia 
associated with nephrotic syndrome. 


EDEMA / 319 


E. Corticosteroids and other immunosuppressive agents are used 
in selected patients. 


CASE RESOLUTION 


W 


Mrs. V's hepatitis C antibody is positive, with negative 
hepatitis B serologies. Her total cholesterolis 145 mg/dL, and 
her 24-hour urinary protein excretion is 1.4 g. An abdominal 
CT scan demonstrates a small, nodular liver; splenomegaly; 
and ascites. You schedule an esophagogastroduodenos- 
copy to screen for varices, start spironolactone because of 
the discomfort she is having from the edema, and refer her 
to a hepatologist. 


CHIEF COMPLAINT 


PATIENT Z 

rs. E is a 62-year-old woman with a long history of hyper- 
tension that is well controlled with hydrochlorothiazide, 
etoprolol, and amlodipine. She comes in today with a new 
complaint of swelling in her legs and feet for several weeks. 
It is generally most noticeable late in the day and is often 
absent when she first gets up in the morning. She has no 
history of liver or kidney disease or alcohol use. She has no 
chest pain and no shortness of breath, although notes she 
finds it tiring to climb stairs or walk more than a few blocks. 
She smoked a few cigarettes a day for 20 years, but quit 
20 years ago. 


Her physical exam is notable for a BMI of 38, clear lungs, 
an 5, with no S, or murmurs, and a normal abdomen. Her 
legs show 1+ edema to the knees bilaterally. She has a long- 
standing goiter that is unchanged from previous exams. It 
is difficult to identify her jugular venous pressure due to the 
shape of her neck. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Once again, given the pivotal finding of bilateral edema, the 
first step is to look for systemic causes, focusing first on cardiac, 
hepatic, and renal causes. Mrs. E’s long-standing history of hyper- 
tension raises the possibility of diastolic dysfunction, and the lack 
of physical exam findings does not rule this out. While she does 
have long-standing hypertension, there are no clinical clues to 
suggest advanced liver or kidney disease; however, these are easy 
to test for and should always be ruled out. Amlodipine commonly 
causes edema, but she has taken it for years without symptoms. 
“Dependent edema,” edema that is worsened by standing and 


improves or resolves with leg elevation, is consistent with, but not 
specific for, venous insufficiency. A final consideration would be 
pulmonary hypertension. Patients with pulmonary hypertension 
commonly complain of dyspnea in addition to edema, and the 
tired feeling she experiences with exertion could represent dyspnea. 
Additionally, she is overweight, putting her at risk for obstructive 
sleep apnea and consequent pulmonary hypertension. Table 17-6 
lists the differential diagnosis. 


Table 17-6. Diagnostic hypotheses for Mrs. E. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 


Leading Hypothesis 


Diastolic History of hypertension Echocardiogram 
dysfunction Dyspnea BNP 

Orthopnea, PND ECG 

Edema 

Elevated JVP 

S, or S, 


Venous 
insufficiency 


Dependent edema 
Varicose veins 

Typical skin changes 
(see text for description) 


Physical exam 
Duplex ultrasound 


Renal and liver See Table 17-1 


disease 


Pulmonary 
hypertension 


Dyspnea, often 
long-standing 
Obesity 
Edema 


Echocardiogram 
Right heart 
catheterization 


BNP B-type natriuretic peptide; JVP, jugular venous pressure; PND, paroxysmal nocturnal 
dyspnea. 
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Initial laboratory test results include BUN, 15 mg/dL; 
creatinine, 0.9 mg/dL; albumin/creatinine ratio, 5 mcg/mg; 
normal liver enzymes, albumin, and prothrombin time. 


The ECG and chest radiograph are normal. An echoc- 
ardiogram shows normal left ventricle size and function, 
elevated pulmonary pressures consistent with moderate 
pulmonary hypertension (estimated mean PAP 30 mm Hg), 
mild tricuspid regurgitation, and normal right ventricular 
size and function. 


ls the clinical information sufficient to make a 
t diagnosis? If not, what other information do 


you need? 


There is no evidence of kidney disease, liver disease, or diastolic 
dysfunction. However, the echocardiogram shows the somewhat 
unexpected finding of pulmonary hypertension (PH). This neces- 
sitates revising the original set of diagnostic hypotheses: the leading 
hypothesis is now PH, and venous insufficiency is the remaining 
active alternative. 


Leading Hypothesis: Pulmonary Hypertension 


Textbook Presentation 


Patients commonly complain of long-standing dyspnea that 
progresses over months or years. Syncope, exertional chest pain, 
and edema occur with more severe PH and impaired right heart 
function. 


Disease Highlights 


A. Definition 
1. The normal mean pulmonary artery pressure (PAP) is 
14 mm Hg. 
2. Table 17-7 outlines the clinical classification of PH. 
3. PH is defined as a mean PAP > 25 mm Hg as assessed by 
right heart catheterization. 
B. Epidemiology 
1. The prevalence of Group 1 PAH is 15 cases/million 


(about 3% of patients with PH); approximately one-half 
of these are idiopathic, heritable, or drug related 


2. Left heart disease is the etiology of PH in about 65% 
of cases; up to 83% of patients with HF with preserved 
ejection fraction have PH. 


3. Over 50% of patients with advanced chronic obstructive 
pulmonary disease have PH, as do 32-39% of patients 
with interstitial lung disease. 


4, Chronic thromboembolic disease is the etiology in 0.5-2% 
of patients with PH. 


Evidence-Based Diagnosis 


A. History 


1. Initial symptoms are nonspecific and are usually related to 
right ventricular dysfunction, including dyspnea, fatigue, 
weakness, chest pain, and syncope. 


2. Less common symptoms include dry cough and exercise- 
induced nausea and vomiting. 


B. Physical exam 
1. Characteristic findings include the following: 


Table 17-7. Classification and etiology of pulmonary 
hypertension (PH). 


Classification Etiology 
Group 1: Pulmonary arterial Idiopathic 
hypertension Heritable 


Drug/toxin induced 

Associated with connective tissue 
disease,' HIV, portal hypertension, 
congenital heart disease, 
schistosomiasis 


Group 2: Pulmonary venous 
hypertension due to left heart 
disease 


Heart failure with reduced ejection 
fraction 

Heart failure with preserved 
ejection fraction 

Valvular disease 


Group 3: PH due to lung 
diseases and/or hypoxia 


Chronic obstructive pulmonary 
disease 

Interstitial lung disease 

Sleep disordered breathing 
Alveolar hypoventilation 

Chronic exposure to high altitude 


Group 4: PH due to chronic 
thromboembolic disease 


Group 5: PH with unclear 
multifactorial mechanisms 


Myeloproliferative disorders 
Chronic hemolytic anemia 
Sarcoidosis 

Glycogen storage diseases 
Fibrosing mediastinitis 


'Most commonly seen with systemic sclerosis. 


. An accentuated pulmonary component of S, 
. A sustained left lower parasternal movement 
Increased jugular a and v waves 

. A tricuspid regurgitation murmur 

Ascites 


rhe ao op 


Elevated jugular venous pressure 
g. Edema 
2. Overall, physical exam techniques have limited utility in 
diagnosing PH. 
a. Loud P2 on inspiration: LR+, 1.9; LR-, 0.8 
b. Among specialists, an S, heard on inspiration: LR+, 4.7; 
LR-’, 0.9 
C. ECG 


1. Expected findings include right axis deviation, right 
ventricular hypertrophy, and P-pulmonale pattern 
(right atrial enlargement). 


2. Not sensitive or specific enough to diagnosis PH 
3. For right ventricular hypertrophy: sensitivity, 55%; 
specificity, 70%; LR+, 1.83; LR-, 0.64 
D. Chest film 


1. Expected findings include enlargement of pulmonary 
arteries and right ventricular enlargement. 


2. Not sensitive or specific enough to diagnose PH (sensitivity, 
46%; specificity, 63%; LR+, 1.24; LR-, 0.85) 


E. Transthoracic echocardiogram is the best first diagnostic test. 


1. Echocardiogram estimates often correlate fairly well with 
invasively determined PAPs, but overestimates of 10 mm Hg 
are common. 


2. Sensitivity ranges from 73% to 90%. 
3. Specificity ranges from 53% to 85%. 


F. Right heart catheterization is the gold standard for diagnosing 
PH, and most patients with suspected PH need a right heart 
catheterization to confirm the diagnosis. 


Treatment 
A. Depends on underlying etiology 


B. Correct underlying cause when possible 


1. For obstructive sleep apnea, administer continuous positive 
airway pressure. 


2. For chronic thromboembolism, begin anticoagulation and 
consider thromboendarterectomy. 


3. For valvular disease, consider valve repair or replacement. 
4, For congenital heart disease, consider surgical repair. 


5. For left ventricular dysfunction, optimize medical regimen. 


C. Oxygen therapy for patients with hypoxemia (PO, < 60 mm Hg) 
at rest 


D. Most patients require loop diuretics. 


E. Most therapeutic trials of certain drugs such as calcium 
channel blockers, endothelin receptor antagonists 
(eg, ambrisentan), phosphodiesterase type-5 inhibitors 
(eg sildenafil), and prostacyclin analogs (eg, epoprostenol) 
have been performed in patients with type 1 PAH. 


MAKING A DIAGNOSIS 


Ge 


Mrs. E has a normal physical exam, ECG, and chest radio- 
graph, normal right ventricular function on echocardiogram, 
and the isolated finding of moderately elevated PAP seen 
onan echocardiogram. The echocardiogram estimate of FAP 
alone is not specific enough to make the diagnosis of PH, 
and Mrs. E has no other findings supporting the diagnosis 
of PH. Furthermore, Mrs. E's dyspnea is minimal, suggesting 
that she has neither significant PH nor pulmonary disease. 


You explain the puzzling finding to Mrs. E. She does not 
want to undergo a right heart catheterization to verify 
the PAP. She reports that she is able to walk a mile every 
morning without shortness of breath, and that her edema 
is most noticeable when she has been on her feet for a long 
time. 


Have you crossed a diagnostic threshold 
į for the leading hypothesis, pulmonary 
hypertension? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


Alternative Diagnosis: Venous Insufficiency 


Textbook Presentation 

Venous insufficiency can be asymptomatic or manifested just by 
small visible, but nonpalpable veins. In more severe cases, the 
patient has large varicose veins and skin changes ranging from 
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ae : Common iliac vein 
Internal iliac vein 


External iliac vein 


Common femoral vein 
Profunda femoris vein 


Great saphenous vein 
Valve 


Superficial femoral vein 


4 Blood flow 


Deep fascia 


Popliteal vein 

Lesser saphenous vein pee gist : 
Anterior tibial venae comitans 

Posterior tibial venae comitans 

Peroneal venae comitans 

Lateral perforating vein 


Internal perforating veins 


Figure 17-4. Anatomy of the superficial venous system. 


edema to fibrosing panniculitis to ulceration. Symptoms include 
leg fullness or heaviness, aching leg pain, and nocturnal leg cramps. 
Symptoms are often worse at the end of the day and in heat, and 
are sometimes relieved by elevation. 


Disease Highlights 


A. Anatomy (Figure 17-4) 
1. The superficial saphenous veins join the deep system at the 
knee (popliteal vein) and the groin (femoral vein). 


2. Perforating veins directly connect the saphenous veins and 
the deep veins at various points along their parallel courses. 


3. Valves within the veins prevent reflux back toward the feet. 


B. Pathophysiology and epidemiology 
1. Chronic venous disease is due to venous hypertension 
caused by reflux through incompetent valves, venous 
outflow obstruction, or lack of calf muscle pumping due 
to obesity or immobility. 


2. Varicose veins are found in 14—46% of women and 
11-29% of men. 


3. Prevalence of skin changes is 4-12%; prevalence of skin 
ulcers is 1-2%. 


4. Risk factors for venous insufficiency include female sex, 
advancing age, obesity, a history of phlebitis or venous 
thrombosis, serious leg trauma, pregnancy, prolonged 
standing, and greater height. 


5. Postthrombotic syndrome (venous insufficiency after a 
DVT) occurs in 33% of patients within 5 years; long-term 
use of compression stockings may reduce risk. 


C. Classification of skin changes 
1. Class 1: telangiectasias or reticular veins (nonpalpable 
subdermal veins up to 4 mm in diameter) 
2. Class 2: varicose veins (palpable, subcutaneous veins 
> 4 mm in diameter) 
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3. Class 3: edema without skin changes 
a. Initially present just at the end of day but can become 
persistent and massive 
b. Can be unilateral initially 
c. Often begins around medial malleolus 
4. Class 4: skin changes 
a. Pigmentation due to breakdown of extravasated RBCs 
b. Stasis dermatitis: itching, weeping, scaling, erosions, and 
crusting 
c. Lipodermatosclerosis or fibrosing panniculitis 


(1) Induration initially at medial ankle, spreading 
circumferentially round the entire leg, up to 


mid calf 


(2) The skin is heavily pigmented and fixed to 
subcutaneous tissues, with brawny edema above 
the fibrosis and in the foot below 


(3) High risk for cellulitis 
5. Classes 5 and 6: healed or nonhealed ulcers 
a. Usually low on the medial ankle or along the path of 
the long or short saphenous vein 
b. Never above the knee or on the forefoot 


c. Chronic and recurrent, often lasting for months or 
even years 


Evidence-Based Diagnosis 
A. Diagnosis is often made based on the appearance of the leg. 
B. Venography is the gold standard. 


C. Duplex ultrasonography is the best noninvasive test. 
1. Should be done if the diagnosis is in doubt (especially to 
rule out DVT), in patients with atypical symptoms or 
presentations, or if surgery is being considered 


2. For diagnosing valvular incompetence, the sensitivity is 
84%, specificity is 88%, LR+ = 7, and LR- = 0.18. 

3. For diagnosing severe venous insufficiency, the sensitivity is 
77%, specificity is 85%, LR+ = 5.1, and LR- = 0.26. 


D. Because many patients have both arterial and venous insuffi- 
ciency, concurrent arterial disease must be ruled out with the 
ankle-brachial index. 


Treatment 


A. Compression stockings are the most important treatment 
modality. 
1. Have been shown to reduce the risk of postthrombotic 
syndrome, to accelerate ulcer healing, and to prevent 
recurrent ulceration 


2. Classified into several grades, based on degree of 
compression at the ankle 
a. 20-30 mm Hg: for patients with varicose veins, edema, 
leg fatigue (Classes 2 and 3) 


b. 30-40 mm Hg: for patients with severe varicosities or 
moderate disease (Classes 4—6) 


c. 40-50 mm Hg: for patients with recurrent ulceration 


3. Knee high stockings are better tolerated than thigh high 
stockings. 


4, Compliance often poor due to skin irritation, discomfort, 
and difficulty putting on the stockings. 


Compression stockings should not be used in 
patients with peripheral arterial disease or with 
invasive infection at an ulcer site. 


5. Alternative ways to provide compression include elastic 
wraps and intermittent pneumatic compression pumps. 


6. Ulcers should be covered with a dressing before putting 
on the compression device. 

. Diuretics are ineffective for the edema unless given with 
compression therapy. 

. Treatment of venous insufficiency ulcers 

. Occlusive dressing 

. Leg elevation and compression 

. Aspirin, 325 mg daily, might accelerate healing. 

. Pentoxifylline might accelerate healing. 


. Topical antibiotics have no role. 
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. Systemic antibiotics indicated only if cellulitis or other 
invasive infection is present. 


D. Interventional therapies 


1. Sclerotherapy for spider veins, venous lakes, varicose veins 
1-4 mm in diameter 


2. Endovenous radiofrequency ablation and laser: alternative 
to vein stripping for great saphenous vein reflux 
3. Iliac vein stenting for venous outflow abnormalities 
4, Vein stripping and ligation 
a. Usually involves removing the saphenous vein with high 
ligation of the saphenofemoral junction 
b. Shown to result in significant improvement in 
symptoms in patients with Class 2—6 disease 
c. Surgery plus compression is better than compression 
alone for preventing ulcer recurrence (12% combined 
therapy vs. 28% compression alone). 


CASE RESOLUTION 


y 


You decide that Mrs. E's symptoms are more consistent 
with venous insufficiency than with PH. Duplex ultrasono- 
graphic scans confirm valvular incompetence, and you 
recommend that Mrs. E wear compression stockings. She 
returns in 5 months reporting that she has no edema when 
she wears the stockings, and that she continues to walk 
1 mile daily without any dyspnea. 


CHIEF COMPLAINT 


PATIENT y 


Mrs. K is a 64-year-old woman who had a right mastec- 
tomy 2 years ago for breast cancer. She was treated with 
adjuvant radiation therapy and has been taking tamoxifen 
since completing the radiation. She has had no evidence of 
recurrent disease but has had some right arm swelling for 
at least 18 months. She comes to see you now because 
2 days ago the swelling of her right arm worsened, with 
associated pain and redness. This morning her temperature 
was 37.9°C. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mrs. K has unilateral limb edema, a key pivotal point limiting the 
differential. Exploring her history, it is notable that she has chronic 
lymphedema due to disruption of lymphatic drainage by her pre- 
vious surgery and radiation therapy. This is an important clinical 
clue, since patients with lymphatic disruption and lymphedema are 
at high risk for skin and subcutaneous infections. Pathophysiolog- 
ically, the edema found in cellulitis is due to a localized increase in 
capillary permeability due to inflammation; however, patients with 
underlying limb abnormalities will often present with more diffuse 
edema. The other primary consideration in any patient with uni- 
lateral limb swelling is DVT. Mrs. K has several risk factors for this, 
including history of cancer, possible venous scarring secondary to 
radiation, and use of tamoxifen (a drug associated with a relative 


tisk for DVT of about 3). Table 17-8 lists the differential diagnosis. 


Always think about DVT in a patient with 
unilateral limb swelling. 


Table 17-8. Diagnostic hypotheses for Mrs. K. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Cellulitis or Edema Clinical exam 
erysipelas Erythema 
Pain 
Fever 


Entry site for infection 
Underlying venous 
insufficiency or lymphedema 


Upper Unilateral arm/neck swelling Duplex 

extremity DVT Feeling of fullness or heaviness ultrasound 
DVT risk factors (especially CT 
indwelling intravenous MRA 
catheter) Venography 


DVT, deep venous thrombosis; MRA, magnetic resonance angiography. 
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On physical exam, Mrs. K is clearly uncomfortable. Her 
temperature is 38.5°C, pulse 102 bpm, RR 16 breaths 
per minute, and BP 125/80 mm Hg. Her right upper arm 
and chest are bright red, hot, and tender. The border of the 
erythema is sharply demarcated, and the area of erythema 
feels indurated. She has eczema of all of her fingers, with 
multiple areas of cracked skin. 


diagnosis? If not, what other information do 


ls the clinical information sufficient to make a 
W you need? 


Leading Hypothesis: Cellulitis & Erysipelas 


Textbook Presentation 


A painful, red, hot, and swollen limb develops acutely in a patient 
with underlying venous or lymphatic disease. 


Disease Highlights 


A. Definitions 
1. Cellulitis is an infection of the deep dermis and 
subcutaneous tissue. 
2. Erysipelas is a superficial cellulitis with prominent 
lymphatic involvement. 
B. Cellulitis highlights 
1. Risk factors 
a. Age 
. Edema 
Venous insufficiency 
. Obesity 
History of cellulitis 
Injection drug use 
Homelessness 


so moans 


. Breast cancer treatment 

(1) Cellulitis of the ipsilateral arm is seen in women 
in whom lymphedema of the arm develops after 
mastectomy. 

(2) Cellulitis of the ipsilateral breast is seen in women 
in whom localized lymphedema develops after 
lumpectomy, axillary node dissection, and radiation 
therapy. 

2. An entry site for infection can be identified in 77% of 
cases. 
a. Half are due to tinea pedis 
b. Other sites include leg ulcers, trauma, eczema, and 
subcutaneous abscess 
3. Clinical presentation 
a. Presence of systemic symptoms (eg, fever, chills, 
myalgias) is unusual and suggests concomitant 
bacteremia or a more serious infection such as 
necrotizing fasciitis. 
b. Physical findings 
(1) Nonpalpable, confluent erythema with indistinct 
margins 
(2) Generalized swelling 
(3) Warmth and tenderness of involved skin 
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(4) Tender regional adenopathy sometimes found Table 17-9. Microbiology of cellulitis. 


(5) Lymphangitis and abscess formation sometimes seen 
Huliti L ion/Key Poi Likel i 
(6) In women who have been treated for breast cancer Cellulitis Syndrome Location/Key Point ikely Organisms 


and have arm lymphedema, the humeral area of the Periorbital Periorbital Staphylococcus aureus, 
ipsilateral extremity is most often involved, with pneumococcus, group 
extension to the shoulder and forearm. A streptococcus (GAS) 
(7) In breast cellulitis, the infection starts at the Orbital Emergent because Staphylococcus, 

lumpectomy site and can extend to the remainder of potential to affect streptococcus 
of the breast, the anterior shoulder, back, and oculomotor function 
ipsilateral upper extremity. and visual acuity 

4. Microbiology Perianal Evaluate for GAS 


underlying abscess 


a. Beta-hemolytic streptococci and Staphylococcus aureus 


are the most common organisms; S aureus is the more 

likely cause if there is an abscess or drainage, and 

streptococci are more likely if there is no abscess or 
drainage. 

(1) Community-acquired methicillin-resistant S aureus 
(CA-MRSA), usually the USA300 genotype, is 
increasingly common; it is now the most common 
pathogen cultured from skin and soft tissue 
infections in urban emergency departments. 


(2) Risk factors for MRSA 


(a) Recent antibiotic use 


Breast cancer 
treatment 


Non-group A hemolytic 
streptococcus 


Saphenous vein 
harvest 


GAS or non-group A 
streptococcus 


Extremities, neck 


Staphylococcus, 
streptococcus 
(groups A, C, F, G), 
gram-negative 
organisms, anaerobes 


Trunk, extremities; 
consider 


GAS, anaerobes, 
Clostridia 


(b) Recent hospitalization or resident of a long-term 
care facility 

(c) Recurrent needle sticks (injection drug use, 
hemodialysis, insulin use) 


necrotizing fasciitis 


(d) Homelessness, incarceration Fresh water Exposed body part Aeromonas hydrophilia 

(e) Contact sports exposure eee 

(£) n with a previous CA-MRSA infection or Hottubežpošurė Bathing suit Peoidomohas 
Scion distribution aeruginosa 


(3) Many patients with CA-MRSA have none of these 
risk factors 


(4) Skin abscesses, often with central necrosis, are a 
very common manifestation of CA-MRSA; patients 
often think they have been bitten by a spider or 
other insect. 


(3) Leg is the most common site (90%), then the arm 
(5%), and then the face (2.5%). 


(4) Regional adenopathy and lymphangitis sometimes 


(5) Other manifestations include necrotizing pae 


pneumonia, pleural empyema, necrotizing 
fasciitis, septic thrombophlebitis, myositis, 
and severe sepsis. 


c. Recurrence rate of 8—20% at 1 year is usually due to 
untreated local factors. 


d. Patients should respond to antibiotic therapy in 
24-72 hours. 


3. Microbiology 


b. A variety of other organisms may be seen with specific 
exposures or sites of infection (Table 17-9). 
C. Erysipelas highlight 
ee a. Streptococci are the causative organisms in 75% of 


1+ Risk factors for development of erysipelas cases; group A accounts for about 46% of these cases. 


a. Similar to those for cellulitis b. S aureus is also found in 14% of cases 


b. Lymphedema and an identified portal of entry 
(primarily tinea pedis) are the 2 strongest risk factors in 


Consider necrotizing fasciitis in patients with 
1 study. 


a rapid increase in the size of the infected area, 

evolution of violaceous bullae, a reddish-purple 
discoloration of the skin, woody induration of 

the infected area, disproportionally severe pain 

or tenderness, and/or severe systemic toxicity. 


Always treat tinea pedis in a patient with 
cellulitis, erysipelas, or risk factors for 
developing those infections. 


2. Clinical presentation 


a. Sudden onset of fever (85% of patients), erythema, Evidence-Based Diagnosis 


edema, and pain 
b. Physical findings 


(1) Palpable plaque of erythema that extends by 
2-10 cm/day 


(2) Sharply demarcated border 


A. Both cellulitis and erysipelas are clinical diagnoses. 


B. The Infectious Diseases Society of America (IDSA) Guidelines 
recommend against routine blood cultures, skin surface swab 
cultures, or biopsy cultures 
1. Blood cultures are positive in < 5% of patients 


2. Skin biopsy cultures are positive < 5 to 40% of patients 


3. Skin surface swab cultures, particularly those of chronic 
wounds, are often polymicrobial, not involved in the 
etiology of the cellulitis, and can lead to unnecessarily 
broad antibiotic therapy. 


C. If there is a skin abscess associated with the cellulitis, it should 

be drained and the fluid cultured. 

1. Clinical assessment for identifying drainable abscess: 
sensitivity, 75-90%; specificity, 55-83%; LR+, 2.7; 
LR-, 0.25. 

2. In uncertain instances, ultrasound can improve diagnosis: 
sensitivity, 89-98%; specificity, 64-88%; LR+, 3.5; 
LR-, 0.09. 


D. CT or MRI should be done if necrotizing fasciitis is suspected; 
MRI is more sensitive, but CT is more specific. 


Cultures are rarely helpful in cellulitis or 
erysipelas without an associated abscess. 


Treatment 


A. Cellulitis (Infectious Diseases Society of America Guidelines) 

1. Outpatients with purulent cellulitis (associated with 
purulent drainage or exudate but no drainable abscess): 
empiric treatment for CA-MRSA with trimethoprim- 
sulfamethoxazole (TMP-SMX) or doxycycline for 5 days 
a. If infection has not improved at 5 days, treatment 

should be extended. 

b. If no risk factors for MRSA exist, empiric treatment 
for methicillin-sensitive S aureus with dicloxacillin or 
cephalexin is reasonable. 

2. Outpatients with nonpurulent cellulitis (no exudate or 
drainage; no abscess): empiric treatment for beta-hemolytic 
streptococci with a beta-lactam (cephalexin, amoxicillin, or 
similar drugs) for 5 days 
a. Patients who do not respond should be treated for 

CA-MRSA. 

b. To treat for both CA-MRSA and beta-hemolytic 
streptococci, use clindamycin, TMP-SMX, or 
doxycycline and a beta-lactam or linezolid. 

3. 10-20% of MRSA isolates that are sensitive to 
clindamycin, but resistant to erythromycin, develop 
inducible clindamycin resistance due to the presence of 
the erm gene. 

4. Clindamycin sensitive/erythromycin resistant isolates 
should undergo the “D-Zone Test” to look for inducible 
resistance (Figure 17-5). 


B. Erysipelas 
1. Penicillin G or amoxicillin is effective in > 80% of patients 
with erysipelas. 


2. Other drugs that have been studied include macrolides and 
fluoroquinolones. 


3. Should treat for 5 days; should extend for longer if no 
improvement 
C. Uncomplicated, slowly progressive infection in a well- 
appearing patient can be treated with oral antibiotics if 
1. The patient has no GI upset 
2. The limb can be elevated 
3. Serial exams are feasible 
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S aureus No S aureus 


growth growth 


Erythromycin Clindamycin 


When there is inducible clindamycin resistance, the zone 
of clindamycin inhibition is blunted on the side next to 

the erythromycin disk, resulting in a “D” shaped area of no 
growth surrounding the clindamycin disk. If there is no 
inducible resistance, the no growth area around the 
clindamycin disk will be a more symmetric circle. 


Figure 17-5. D-Zone test 


D. Patients who appear ill, who have rapidly progressive 
infection, are immunocompromised, or who might not be 
able to follow treatment instructions should be admitted 
for IV antibiotics, generally including either vancomycin, 
clindamycin, linezolid, or daptomycin. 


E. Obtain infectious disease and surgical consultations for patients 
with rapidly progressive infections, especially if progression 
occurs while they are receiving appropriate antibiotics and 
those in whom necrotizing fasciitis is suspected. 


MAKING A DIAGNOSIS 


W 


Initial laboratory tests include the following: WBC 
11,700/mcL, 83% PMNs, 10% basophils, 7% lymphocytes; 
Hb, 13.5 g/dL; glucose, 88 mg/dL; creatinine, 0.8 mg/dL. 


Have you crossed a diagnostic threshold 
r for the leading hypothesis, cellulitis or 
erysipelas? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


Alternative Diagnosis: Upper Extremity 
DVT (UEDVT) 


Textbook Presentation 


Patients can be asymptomatic, but generally arm, shoulder, or neck 
discomfort or fullness as well as arm swelling are the presenting 
symptoms. 
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Disease Highlights 


A. Classification 


1. Primary UEDVT (20% of cases) 


a. Effort-related thrombosis, also known as Paget- 
Schroetter syndrome (two-thirds of primary 
UEDVT cases) 
(1) Due to microtrauma to the subclavian vein from 
repetitive arm movements during overhead activities 
or vigorous exercise; usually occurs in young males. 


(2) Abnormalities of the costoclavicular junction may 
be present 


b. Venous thoracic outlet syndrome: compression of the 
subclavian vein due to abnormalities of one or more 
structures at the costoclavicular junction 

c. Idiopathic 


2. Secondary UEDVT (80% of cases); risk factors are shown 
in Table 17-10 


a. Indwelling central venous catheter-associated UEDVT 

(up to 70% of cases) 

(1) UEDVT occurs more often with large catheters 
than with smaller ones. 

(2) Risk increases with duration of catheter use, being 
negligible within 6 days and increasing significantly 
after 2 weeks. 

(3) Risk is higher with polyvinyl chloride-coated 
catheters than with silicone ones. 

(4) One study found that the risk is about 2.5 times 
higher with peripherally inserted central catheters 
than with other central venous catheters. 

b. Malignancy (> 40% of cases): patients with cancer and 
an indwelling catheter are at especially high risk. 

c. Hypercoagulable states 

d. Other miscellaneous causes (surgery, infection, 
immobility, concurrent lower extremity DVT) 


B. Sites 


1. Subclavian (74%) and axillary (38%) most common 


2. Multiple veins are often involved, but bilateral UEDVT is 
rare. 


Table 17-10. Risk factors for upper extremity deep venous 
thrombosis. 


Adjust Odds Ratio 


Risk Factor (95% Cl) 


Cancer plus central venous catheter (CVC) 43.6 (25.5-74.6) 


Oral contraceptives plus factor V Leiden or 
prothrombin G20210A mutation 


Upper extremity plaster cast 


7.0 (1.7-29.5) 


C. Clinical features 


1. Pain is present in ~40% of patients. 


2. Edema is present ~80% of patients in some series, but 
patients with catheter-related UEDVT often do not have 
edema. 

3. Patients may note numbness, heaviness, paresthesias, 
pruritus, and coldness. 


4. Dilated cutaneous veins sometimes visible. 


D. Complications 


1. Pulmonary embolism has been reported to occur in up 
to 36% of cases and is more often seen with secondary 
UEDVT, especially catheter-related 
a. More recent studies have found a much lower rate of 
pulmonary embolism, with symptomatic pulmonary 
embolism reported -9%. 

b. Risk of pulmonary embolism due to UEDVT is lower 
than with lower extremity DVT 


UEDVT can cause pulmonary embolism. 


2. Recurrent thrombosis occurs in up to 2—13% of patients. 


3. Postthrombotic syndrome is seen in up to 7-46% of 
patients in different series. 


Evidence-Based Diagnosis 


A. 
B. 


C. 


Venography is the gold standard. 


Duplex ultrasonography is the most commonly used noninva- 

sive test. 

1. Disadvantages include a blind spot caused by the clavicle, 
inability to determine compressibility in veins located in 
the thoracic cavity, and difficulties interpreting the study if 
there are collateral veins. 


2. Sensitivity, 97%; specificity, 96%; LR+, 24.3; LR-, 0.03 


The test characteristics of D-dimer alone for the diagnosis of 
UEDVT are not known. 


. Magnetic resonance and CT venography are sometimes done; 


sensitivity and specificity are unknown. 

The American College of Chest Physicians Guidelines recom- 
mend the following diagnostic approach: 

1. Initial evaluation with duplex ultrasound 


2. Follow-up testing with a highly sensitive D-dimer or 
venography (CT, MR, or conventional) in patients with a 
normal ultrasound and a high clinical suspicion. 


3. No further testing in patients with negative follow-up testing 


Treatment 


A. 


Anticoagulation with heparin or heparin analogs, followed by 
at least 3 months of warfarin; patients with cancer or chronic 
indwelling central venous catheters should receive anticoagula- 
tion therapy indefinitely. 


. Thrombolysis with or without stent placement is sometimes 


done, especially in patients who require permanent indwelling 
catheters. 


. Limited evidence exists for the use of direct oral anticoagu- 


lants in patients with UEDVT. 


CASE RESOLUTION 


v 


Mrs. Ks presentation of a sharply demarcated, erythema- 
tous plaque, fever, and leukocytosis is diagnostic of erysi- 
pelas. The portal of entry is the eczematous, cracked skin on 
her hands. Although she has some risk factors for UEDVT, 
it is not necessary to test for it at this point. Because of 
the extent of infection, Mrs. K is admitted to the hospital 
and treated with IV cefazolin. One of 2 blood cultures grows 
group A beta-hemolytic streptococci. She improves rapidly, 
is switched to oral penicillin and is discharged. 
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| have a patient with fatigue. How do | 
determine the cause? 


Amy R. Weinstein, MD, MPH 
CHIEF COMPLAINT D. Medications (Table 18-1) 
E. Hematologic or oncologic 
1. Anemia 
ee VW ’ 2. Cancer 
oe is ne al old woman who has had fatigue for the FE Renal: chronic kidney disease 
; A N i : G. Liver disease 
WV ag Sepa alba Ste a H. Cardiovascular: chronic heart disease 
I. Pulmonary: chronic lung disease 
J. Neuromuscular: myositis, multiple sclerosis 
CONSTRUCTING A DIFFERENTIAL DIAGNOSIS K. Infectious: chronic infections 
Before considering the differential diagnosis, it is important to L. Rheumatologic: autoimmune diseases 


understand what the patient means by fatigue, which is conven- 
tionally defined as a sensation of exhaustion after usual activities, 
or a feeling of insufficient energy to begin usual activities. Most 
people consider the terms fatigue, tiredness, and lack of energy 
synonymous. However, patients sometimes use these terms when 
they are actually experiencing other symptoms, especially excessive 
sleepiness, weakness, or dyspnea on exertion. 

Always ask patients what they mean when they 

report fatigue. Always ask directly about weak- 

ness, excessive sleepiness, and dyspnea. 


Acute fatigue is common in conjunction with a variety of acute ill- 
nesses, ranging from uncomplicated viral infections to exacerbations 
of heart failure (HF). Fatigue is also a prominent symptom in some 
chronic diseases, such as multiple sclerosis and cancer. This chapter 
will not discuss fatigue in such patients but will focus on evaluating 
the symptom of fatigue lasting weeks to months in patients without 
already diagnosed conditions known to cause fatigue. 

The differential diagnosis of fatigue is extremely broad and best 
organized with an organ/system approach. 


A. Psychiatric 
1. Depression 
2. Anxiety 
3. Somatization disorder 
4. Substance abuse 
B. Sleep disorders 
1. Insomnia 
2. Obstructive sleep apnea (OSA) 
3. Periodic leg movements 
4. Narcolepsy 
C. Endocrine 
1. Thyroid disease 
2. Diabetes mellitus 
3. Hypoadrenalism 
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M. Fatigue of unknown etiology 


1. Chronic fatigue syndrome 


2. Idiopathic chronic fatigue: fatigue for which no medical, 
psychiatric, or sleep pattern explanation can be found. 


Figure 18-1 outlines the diagnostic approach to fatigue. 


The most common causes of fatigue are psychi- 
atric disorders, sleep disorders, and medication 
side effects. 


V 


Mrs. M reports that she is tired all the time, beginning first 
thing in the morning and lasting all day. She also reports 
frontal headaches several mornings per week, intermittent 
lower abdominal pain relieved by bowel movements, and low 
back pain. She does not complain of any trouble sleeping. 


Her past medical history is notable for menorrhagia 
and iron deficiency anemia when she was in her 20s and is 
otherwise unremarkable. Currently, her menses occur every 
30 days, with bleeding for 5-4 days. Her family history is 
notable for thyroid disease in her mother and breast cancer 
in her paternal grandmother. 


She takes no medications, does not smoke, and does 
not drink alcohol. She has never used illicit drugs. She works 
as a teacher, and her husband is a security guard. They have 
2 children, ages 9 and 12. She does not report any recent 
changes at home or work. 


what are the active alternatives, and is there a 
must not miss diagnosis? Given this differential 
diagnosis, what tests should be ordered? 


Avi At this point, what is the leading hypothesis, 
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Table 18-1. Medications that affect sleep. 


Medications that 
cause insomnia 


Antidepressants: Bupropion, venlafaxine, 
fluoxetine, sertraline 


Hormones: Oral contraceptives, thyroid hormone, 
corticosteroids, progesterone 


Sympathomimetic amines: Albuterol, theophylline, 
phenylpropanolamine, pseudoephedrine 


Antineoplastics: Leuprolide, goserelin, 
pentostatin, interferon alfa 


Miscellaneous: Phenytoin, nicotine, levodopa, 
quinidine, caffeine, alcohol 


Medications that 
cause drowsiness 


Tricyclic antidepressants: Amitriptyline, 
imipramine, nortriptyline 


Other antidepressants: Mirtazapine, trazodone, 
paroxetine 


Antihistamines: Diphenhydramine, hydroxyzine, 
meclizine 


Atypical antipsychotics 


RANKING THE DIFFERENTIAL DIAGNOSIS 


A specific causative medical disease (other than psychiatric dis- 
ease and sleep disorders) that explains fatigue is found in less than 
10% of patients who seek medical attention from their primary 
care physician. Up to 75% of patients with fatigue have psychi- 
atric symptoms. Sleep disorders, especially OSA and insomnia 
syndromes, are also common in patients with fatigue, and in one 
referral clinic, 80% of patients with fatigue had sleep disorders. 
Because the differential diagnosis of fatigue is broad and difficult 
to limit during the initial assessment, it is necessary to explore for 
symptoms and signs of many possible etiologies in most patients, 
even those with pivotal psychiatric or sleep disorder symptoms. 
Patients with several somatic complaints, such as Mrs. M, are par- 
ticularly likely to have psychiatric causes for fatigue, as are patients 
who feel tired constantly. Because sleep disorders are so common, 
either in association with psychiatric disorders or alone, they are 
always an active alternative in patients with fatigue. Patients often 
do not spontaneously describe sleep disturbances and psychiatric 
symptoms, so it is important to ask about them directly. 


All patients with fatigue need a detailed 
psychosocial and sleep history. 


Although most patients with fatigue do mot have anemia, hypo- 
thyroidism, or diabetes mellitus, these conditions are important 
and treatable, and so are generally considered “must not miss” diag- 
noses. Anemia and hypothyroidism are somewhat likely in Mrs. M 
because of her previous history of anemia and her family history of 


thyroid disease. Finally, on occasion, fatigue may be the presenting 
symptom in patients with undiagnosed cardiac, pulmonary, renal, 
liver, rheumatologic, or chronic infectious disease. Table 18-2 lists 
the differential diagnosis. 


Despite the rarity of positive results, most 
patients with fatigue need basic laboratory 
testing consisting of a blood count, chemistry 
panel (including glucose, electrolytes, blood 
urea nitrogen [BUN], creatinine, calcium, and 
liver biochemical tests), and a thyroid-stimulat- 
ing hormone (TSH) test. 


Mrs. M does not lack interest in her usual activities or feel 
depressed. She has not lost or gained weight. She worries 
about money and her family. 


On physical exam, she appears healthy and her affect is 
normal. Her BMI is 35. HEENT exam is normal. There is no 
thyromegaly or adenopathy. Lungs are clear. There are no 
breast masses. Cardiac and abdominal exams are normal, 
and there is no edema. Her CBC, glucose, electrolytes, BUN, 
creatinine, liver biochemical tests, and TSH are all normal. 


Is the clinical information sufficient to make a 
į diagnosis? If not, what other information do 


you need? 


Leading Hypotheses: Depression & Anxiety 


For discussion on depression, see Chapter 32, Unintentional 
Weight Loss. 


Anxiety 


Textbook Presentation 


Between 70% and 90% of patients with anxiety or depression 
complain of somatic symptoms. Many patients complain of fatigue 
or insomnia, but others have symptoms that seem unrelated. Of 
the patients with unexplained symptoms, 40—50% have an anx- 
iety disorder. Other common symptoms include muscle tension, 
headaches, gastrointestinal complaints, and chest pain or tightness. 


Disease Highlights 


A. Generalized anxiety disorder 
1. Lifetime prevalence: 5-9%, 12-month prevalence: 2-3% 


2. Characterized by excessive or persistent worry on the 
majority of days for 6 months or longer 


a. Associated with at least 3 of the following: 
(1) Easy fatigability 
(2) Feeling restless or on edge 
(3) Trouble concentrating 
(4) Irritability 
(5) Muscle tension 
(6) Sleep disturbance 
b. Daily functioning and performance is affected. 
c. Symptoms cannot be explained by another psychiatric 
or medical condition. 
3. More than 90% of patients suffer from another psychiatric 
condition, with 48% having a comorbid major depressive 
disorder. 


No 


No improvement 


Yes 


Yes 


No improvement 


No 
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'Symptoms of depression and anxiety are common in patients with OSA. A polysomnogram should be considered even in patients 


who respond to treatment for depression or anxiety. 


2Not all patients with OSA have identifiable risk factors. Additionally, periodic leg movement disorder is frequently not reported by 
patients and is detected during polysomnography. Therefore, all patients with persistent fatigue that does not respond to treatment 


should have a polysomnogram. 


CBC, complete blood count; CMP, complete metabolic profile; COPD, chronic obstructive pulmonary disease; HF, heart failure; 


OSA, obstructive sleep apnea; ROS/PE, review of systems/physical exam; TSH, thyroid-stimulating hormone. 


Figure 18-1. Diagnostic approach: fatigue. 
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Table 18-2. Diagnostic hypotheses for Mrs. M. 


Diagnostic 
Hypotheses 


Demographics, Risk 
Factors, Symptoms 
and Signs 


Important Tests 


Leading Hypotheses 


Depression 


Anxiety 


Periodic limb 
movements 


Anemia 


Diabetes mellitus 


Advanced kidney 
disease 


Advanced liver 
disease 


History of loss 
Prior depression 
Postpartum state 
Family history 

> 6 somatic 
symptoms 

Positive depression 
screen 


Multiple somatic 
symptoms 
Anxiety 

Panic attacks 
Positive anxiety 
screen 


Daytime sleepiness 
Obesity 
Hypertension 


Daytime sleepiness 
Restless leg 
syndrome 


Fatigue 
Dyspnea 
Symptoms of 
blood loss, pale 
conjunctiva 


Fatigue 
Constipation 
Cold intolerance 


Family history 
Obesity 
Hypertension 
Ethnic group 
Polyuria 
Polydipsia 


Fatigue 
Anorexia 
Nausea 
Edema 
Hypertension 


Fatigue 

Anorexia 

Nausea 

Edema 

Jaundice 

Ascites 

History of alcohol 
abuse or chronic 
hepatitis 


History 


History 


History 
Polysomnogram 


Fasting plasma 
glucose 
HbA, . 


BUN 


ALT 

Bilirubin 
Alkaline 
phosphatase 


Advanced cardiac Dyspnea ECG 
disease Orthopnea Echocardiography 
Paroxysmal Stress test 
nocturnal dyspnea 
Edema 
Jugular venous 
distention, S, gallop 
Advanced Dyspnea Pulmonary exam 
pulmonary disease Cachexia Pulmonary function 
tests 
Chest radiograph 


Rheumatologic Arthralgias/arthritis Antinuclear antibody 


disease Myalgias Rheumatoid factor 
Rash Anti-CCP antibody 
ESR/CRP 
CBC 


Chronic infection Fever, cough, weight HIV 


loss, adenopathy, CBC 

heart murmur Blood cultures 
Chest radiograph 
Echocardiography 


ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea 
nitrogen; anti-CCP, anti-cyclic citrullinated peptide; CBC, complete blood cell; ESR/CRP, 
erythrocyte sedimentation rate/C-reactive protein; TSH, thyroid-stimulating hormone. 


B. Social anxiety disorder 
1. Intense fear of social situations 


2. Lifetime prevalence: 13%, 12-month prevalence: 7.4% 


C. Panic disorder 

1. Episodic attacks not brought on by a specific trigger 

2. Characterized by an abrupt surge in fear or discomfort, 
peaking within a few minutes, accompanied by at least 4 of 
the following symptoms: 
a. Sweating 
b. Trembling or shaking 
c. Shortness of breath or feeling of smothering 
d. Chest pain or discomfort 
e. Feelings of choking 
f. Nausea or abdominal discomfort 
g. Feeling dizzy, lightheaded or faint 
h. Chills or heat sensations 
i. Paresthesias 
j. Feeling of feeling disconnected 
k. Fear of losing control 
I. Fear of dying 

3. Lifetime prevalence: 6.8%, 12-month prevalence: 2.4% 


Evidence-Based Diagnosis 
A. The GAD-2 (first 2 questions of the GAD-7) and GAD-7 


questionnaires are commonly used to screen for and assess 
severity of anxiety disorders (both questionnaires are available 
from a variety of websites). 


1. The GAD-2 score ranges from 0-6. 
a. A positive screen is a score of > 3. 
b. For the diagnosis of generalized anxiety disorder, 
(1) Sensitivity, 86%; specificity, 83% 
(2) LR+, 5.0; LR-, 0.17 


c. The GAD-7 should be completed in patients with a 
positive GAD-2. 


2. The GAD-7 score ranges from 0-21. 

a. Scoring: 5-9, mild anxiety; 10-14, moderate anxiety; 
15-21, severe anxiety 

b. For the diagnosis of generalized anxiety disorder, using a 
cut off of 2 5 
(1) Sensitivity, 97%; specificity, 57% 
(2) LR+, 2.2; LR-, 0.05 

c. Using a cut-off of > 10, 
(1) Sensitivity, 89%; specificity, 0.82% 
(2) LR+, 5.1; LR-, 0.13 


d. A GAD-7 score < 5 also reduces the probability the 
patient has 


(1) Social anxiety disorder (sensitivity 88%, LR-, 0.21) 
(2) Panic disorder (sensitivity 94%, LR-, 0.11) 


Treatment 


Effective first-line treatment includes cognitive behavioral ther- 
apy (CBT) and pharmacologic therapy with selective serotonin 
reuptake inhibitors, serotonin-norepinephrine reuptake inhibitors, 
tricyclic antidepressants, buspirone, or benzodiazepines. 


Y 


Mrs. M has never had a panic attack and does not consider 
herself excessively nervous or anxious. Her GAD-2 score is O. 
She does not meet the criteria for anxiety or depression. It is, 
therefore, necessary to consider the alternative diagnoses. 


Mrs. M works as a teacher, rising at 6 Am, leaving her 
house at 7 Am, and returning home about 5 pm. She then 
prepares dinner for her family, helps her 2 children with their 
homework, and grades papers until 9:50 pm. She watches a 
little television, and then goes to sleep at about 10:00 pm. 
Her husband works from 3 Pm to 11 PM, and she often 
wakes up when he gets home at midnight. He needs some 
time to “wind down” before he goes to sleep, so they often 
talk and watch TV in bed for an hour or so. After her hus- 
band dozes off, she often cannot fall back asleep, and wi 
sit in bed “surfing” the Internet on her phone for an hour or 
two. She also comments that she feels tired even when she 
sleeps straight through the night on the weekends, and her 
husband complains about her snoring. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Mrs. M’s sleep history clearly uncovers several sleep hygiene 
issues. However, she is also obese, a risk factor for OSA. Re-exploring 
her symptoms, it is notable that she has several other risk factors for 
OSA including morning headaches, feeling fatigued even when she 
sleeps all night, and snoring. 


MAKING A DIAGNOSIS 
Revised Leading Hypothesis: Insomnia 


Textbook Presentation 

Patients with insomnia sometimes have trouble falling asleep, 
sometimes fall asleep easily but wake up during the night, and 
sometimes have both problems. The American Sleep Disorder 
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Association defines insomnia as “a repeated difficulty with sleep 
initiation, duration, consolidation, or quality that occurs despite 
adequate time and opportunity for sleep and results in some form 
of daytime impairment and lasting for at least one month.” 


Disease Highlights 


A. Primary insomnia 
1. Pathogenesis is unknown but may be due to a state of 
hyperarousal. 


2. Prevalence of 2—4% in the adult population 


B. Secondary (comorbid) insomnia 
1. Intrinsic sleep disorders 
a. OSA or central sleep apnea 
b. Restless leg syndrome/ periodic limb movement disorder 
2. Extrinsic sleep disorders 
a. Psychophysiologic insomnia: due to conditioned arousal 
when in the bedroom 


b. Inadequate sleep hygiene or environmental sleep disorders 
(due to specific environmental elements) 


c. Related to alcohol or other substance use (stimulants, 
withdrawal from hypnotic drugs) 


3. Circadian rhythm sleep disorders 
a. Shift work disorder 


b. Delayed or advanced sleep phase syndrome (major 
sleep phase several hours later or earlier compared to 
conventional sleep times) 


c. Time zone change syndrome (jet lag) 


4. Related to medical conditions (chronic pain; nocturia; 
uncontrolled HF, chronic obstructive pulmonary disease/ 
asthma, gastroesophageal reflux disease) 


C. 35-50% of adults have insomnia symptoms; 12-20% have 
insomnia disorders 

D. Risk factors for insomnia include the following: 

. Depression 

. Female sex 

. Older age 

. Lower socioeconomic status 

. Concurrent medical and mental disorders 


. Marital status (divorced/separated more often than married) 


N AM WN 


. Race (blacks more often than whites) 


Evidence-Based Diagnosis 


A. Obtaining a thorough history helps establish the diagnosis 
of insomnia. Ask about predisposing, precipitating, and 
perpetuating factors. Initial screening questions include the 
following: 


1. Difficulty initiating sleep, staying asleep, or both? 
2. Early awakening? 

3. Nonrestorative sleep? 

4 


. Daytime consequences? (Lack of daytime fatigue or sleepiness 
suggests the insomnia is not clinically significant.) 


5. Frequency and duration? 


B. Follow-up questions 


1. Precipitating events, progression, ameliorating or 
exacerbating factors? 


2. Sleep-wake schedule? 
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3. Cognitive attitude toward sleep? 


a. Negative expectations regarding the ability to sleep 
and distortions about the effects of insomnia lead to 
perpetuation of the insomnia. 


b. Attitudes toward previous treatments are also important. 
. Psychiatric disorder present? 
. Substance misuse or medication use? 


. Medical illness with nocturnal symptoms? 


NAVA 


. Symptoms of sleep apnea, restless legs? (See discussion below.) 


Treatment 


A. CBT addresses dysfunctional beliefs and behaviors about sleep 
and is considered first-line treatment for all patients with 
insomnia. When compared to pharmacologic therapy, CBT 
has a similar effect but is better sustained. CBT includes the 
following components: 

1. Stimulus control 
a. Also known as sleep hygiene 
b. Based on premise that insomnia is a conditioned 
response to temporal and environmental cues 
c. Has been shown to be effective for sleep onset and 
maintenance 
d. Principles of sleep hygiene 

(1) Go to bed only when sleepy. 

(2) Use the bedroom only for sleep and sex, not reading, 
watching television, eating, working, or using a 
computer 

(3) If unable to sleep after 20 minutes in bed, get out 
of bed, go into another room, read or listen to quiet 
music, and then return to bed when sleepy. 

(4) Maintain a consistent sleep-wake schedule; go to 
bed and get up at the same time each day. 

(5) Avoid daytime napping; if napping is necessary, 
limit the nap to less than 30 minutes and take the 
nap no later than the early afternoon. 

(6) Avoid caffeine, alcohol, and other stimulants (such 
as decongestants). 

(7) Exercise regularly but not in the late evening. 

2. Relaxation therapy 
a. Methods include progressive muscle relaxation, 
biofeedback to reduce somatic arousal, imagery training, 
and meditation. 
b. Useful for both sleep onset and maintenance 
c. Often requires practice with a trained professional 
3. Sleep restriction 
a. Decreases the amount of time spent in bed in order to 
increase the percentage of time in bed spent sleeping 
b. Usually keep waking time constant and make bedtime 
later, with progressive moving up of bedtime as sleep 
improves 
c. Effective for sleep onset and maintenance 
4. Cognitive therapy involves identifying dysfunctional beliefs 
about sleep and then substituting more functional attitudes 
that can reduce anxiety. 
B. Pharmacotherapy 


1. Most studies of pharmacologic agents are short 
(12 days to 6 months), so data about long-term effects 
are lacking. 


2. Basic principles for using pharmacotherapy to treat chronic 
insomnia 
a. Use agents with shorter half-lives to minimize daytime 
sedation. 
b. Use the lowest effective dose. 


c. Try to dose intermittently, such as 2—4 times per week, 
rather than daily. 


d. Use for the minimum duration possible and try to limit 
daily use to a maximum of 3—4 weeks. 

e. Discontinue medication gradually. 

f. Monitor for rebound insomnia when medications are 
stopped. 

g. Side effects, including delirium, are more likely to occur 
in elderly patients. 


h. Commonly used sleep aids are summarized in Table 18-3. 
C. Pharmacologic therapy versus CBT 
1. Data comparing pharmacotherapy with CBT are limited. 
a. Overall, treatment effects of CBT, pharmacotherapy, 
and combined therapy are similar. 
b. More sustained improvement with CBT long-term. 


© 


More adverse effects with pharmacotherapy. 

d. Lack of evidence to support the use of combined 
therapy routinely. 

e. Many patients will improve with CBT without the use 

of medication. 


Alternative Diagnosis: Obstructive Sleep Apnea 


Textbook Presentation 


Patients with OSA often complain of daytime sleepiness or fatigue. 
Bed partners often note snoring or actual apneic episodes. Most 
patients are obese. 


Disease Highlights 


A. Characterized by repetitive episodes of complete or partial 
upper airway obstruction during sleep that results in desatura- 
tion in oxyhemoglobin and sleep fragmentation. 

1. An obstructive apnea is at least 10 seconds of cessation of 
ventilation accompanied by respiratory efforts. 


2. A hypopnea is at least a 30% reduction in airflow for 
10 seconds or longer with at least a 4% reduction in oxygen 
saturation. 


3. A respiratory effort related arousal is an occurrence of 
disordered breathing that does not meet criteria for apnea 
or hypopnea but does cause arousal. 


4, The apnea-hypopnea index (AHI) is the total number 
of apneas plus hypopneas per hour; the respiratory 
disturbance index (RDI) includes apneas, hypopneas, and 
respiratory effort related arousals. 


a. OSA is defined as an AHI or RDI > 5 with daytime 
somnolence, or an AHI or RDI > 15 regardless of 
symptoms. 

b. Mild OSA is an AHI or RDI of 5—14; moderate is an 
AHI or RDI of 15-29, and severe is an AHI or RDI 230. 

B. Prevalence of OSA 


1. When OSA is defined as an AHI > 5 with symptoms or 
an AHI 2 15, the prevalence is 15% in men and 5% in 
women. 


2. The prevalence is 50% in referral populations. 
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Table 18-3. Medications used to treat insomnia. 


Half-life of Drug and 
Medication Dose Range (mg) Active Metabolites (hrs) Benefits Side Effects 
Benzodiazepines 
Triazolam' 0.125-0.25 2-5 Faster sleep initiation; Daytime sedation, amnesia, falls, 
OM eee eg ee eat ee ee better sleep maintenance rebound insomnia 
Temazepam' 7.5-30 8-15 
Estazolam' 0.5-2 10-24 
Lorazepam 0.5-4 8-24 
Clonazepam 0.5-2 19-60 
Benzodiazepine receptor agonists (BZRAs) 
Zaleplon’ 5-20 1 Faster sleep initiation; Daytime sedation, amnesia, falls, 
eee need, eo ee eee better sleep maintenance rebound insomnia; all generally less 
pees Q lpidem’ NB than with benzodiazepines 
Eszopiclone' 1-3 5-7 
Antidepressants 
Tricyclics 25-50 8-24 Faster sleep initiation; Sedation, amnesia, rebound insomnia, 
better sleep maintenance anticholinergic effects, falls 
Trazodone 25-100 5-9 Faster sleep initiation; Priapism, syncope 
better sleep maintenance 
Orexin receptor antagonist 
Suvorexant! 10-20 9-13 Better sleep maintenance Daytime sedation 
Melatonin agonist 
Ramelteon' 8 1 Faster sleep initiation Daytime sedation 
Antihistamines 
Diphenhydramine 25-50 2.4-9.3 Faster sleep initiation; Anticholinergic effects, dizziness, 
better sleep maintenance sedation 
Alternative Therapies 
Melatonin Optimal dose 1 Treatment of circadian Over the counter product quality 
unknown rhythm disorders unclear 
‘Approved by the US Food and Drug Administration for treatment of insomnia. 
C. Pathophysiology 3. Menopausal status: 4-fold increase in risk in postmenopausal 
1. There are normal decreases in tonic pharyngeal muscle compared to premenopausal women. 
tone and compensatory reflex dilators during sleep. 4, Craniofacial morphology, especially short mandibular length, 
2. Patients with OSA have smaller upper airways due may explain the presence of OSA in otherwise low-risk patients. 
: -o RE ae a i ET E. Consequences of OSA 
E OENGO PA ANG: ee TACTA PaA yO EEA WATS; 1. Increased rate of motor vehicle accidents (relative risk = 2.5—5) 


and are unable to maintain airway stability. 


ee ee : : 2. Hypertension (relative risk = 2.89) 
3. During inspiration, the negative upper airway pressures en 
close these narrowed airways, resulting in apneas or 3. HF (relative risk = 2.38) 
hypopneas. 4, Higher rates of mortality and adverse cardiac events in 
D. Risk factors patients with coronary artery disease and untreated OSA. 
1. Obesity 5. An association with impaired glucose tolerance has been 
observed. 


a. The strongest risk factor for OSA 


b. There is a 6-fold increase in the risk of OSA with a 10% 
weight gain. 


6. Long-standing, severe OSA can lead to cor pulmonale. 


: Evidence-Based Diagnosis 
c. Enlarged neck circumference, a measurement of upper 


body obesity, is a predictor of OSA (>16 inches in A. History and physical exam 
women, >17 inches in men). 1. Excessive daytime sleepiness is reported by about 35-40% 
2. Sex: OSA is 2-3 times more common in men than women. of patients with OSA and by about 18% of patients 
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without sleep-disordered breathing. Sleepiness can be 
assessed with the Epworth Sleepiness Scale and patients 
with a score > 10 should be tested for OSA. 


2. Lack of energy, tiredness, or fatigue is reported by about 
60% of patients with OSA. 


. Depressive symptoms occur in up to 50% of OSA patients. 


W 


4. Cognitive impairment, especially in executive function and 
some memory functions, can occur. 


5. Individual clinical symptoms are not very useful in identifying 
patients with OSA. 


a. Nocturnal choking/gasping has the best LR+ (3.3), with 
morning headache having an LR+ of 2.6. 

b. The symptoms reported apnea, excessive daytime 
sleepiness, and snoring all have LR+ of < 1.5. 

c. The absence of snoring has an LR- ranging from 0.12 to 
0.45; all other individual symptoms have an LR- near 1. 

6. Several clinical decision rules have been developed to identify 

patients at high risk for OSA, but none is recommended 

for widespread use due to suboptimal or inconsistent test 

characteristics. 


a. The Berlin questionnaire and STOP-Bang screening 
test are the most common and are somewhat useful in 
reducing the likelihood a patient has OSA; none of them 
significantly increases the likelihood a patient has OSA. 
b. Berlin Questionnaire (10 questions about snoring, 
observed apneas, sleepiness, BP, body mass index [BMI]) 
(1) For AHI > 5: sensitivity, 37.2%; specificity, 84%; 
LR+, 2.3; LR-, 0.8 
(2) For AHI > 15: sensitivity, 43%; specificity, 79.7%; 
LR+, 2.1; LR-, 0.7 
c. STOP-Bang (snoring, tiredness, observed apnea, BP 
[treated for hypertension]), BMI 2 35 kg/m’, age > 50 
years, neck circumference > 40 cm, sex (male)]; studied 
in preoperative patients; 1 point for each positive 
answer; normal < 3 
(1) For AHI > 5: sensitivity, 84%; specificity, 40.3%; 
LR+, 1.4; LR-, 0.4 
(2) For AHI > 15: sensitivity, 68.4%; specificity, 10.8% 
(3) Scores = 6 have specificities > 90%, and the odds of 
having OSA increase for scores > 5. 
7. Physical exam findings 
a. Elevated blood pressure: approximately 50% of patients 
have hypertension and the majority of patients with 
resistant hypertension have OSA. 
b. Presence of obesity 
c. Signs of upper airway narrowing 
(1) Enlarged neck circumference 
(2) Macroglossia 
(3) Tonsillar hypertrophy 
(4) Enlarged or elongated uvula 
(5) Signs of nasal obstruction 
(6) Modified Mallampati grade of 3 or 4 (in a sitting 
position with mouth open and tongue protruded: 
only soft palate and base of uvula visible [grade 3] 
or only hard palate visible [grade 4]) 
B. Polysomnography 
1. Records electroencephalogram, electromyelogram, ECG, 
heart rate, respiratory effort, airflow, and oxygen saturation 
during sleep 


2. Gold standard for diagnosis of OSA 


3. One study found a sensitivity of 66% for the first night 
study in patients who underwent 2 consecutive night studies; 
the sensitivity increased by 25% after the second night. 


4, The more severe the OSA, the less variability in the night- 
to-night polysomnogram results. 


Treatment 


A. Risk factor modification 


1. Weight loss, smoking cessation, and avoiding alcohol or 
hypnotics before bedtime should be encouraged in all patients. 


2. A 10% weight loss leads to a 25-30% reduction in 
the AHI. 


B. Continuous positive airway pressure (CPAP) is recommended 
as first-line therapy. 
1. Pneumatically splints the upper airway throughout the 
respiratory cycle 
2. The pressure must be determined during polysomnography 
(a “CPAP titration’) and is set to eliminate, or at least 
reduce, apneas and hypopneas. 


3. CPAP has been shown to reduce symptoms of sleepiness/ 
fatigue and slightly lower BP; observational studies 
suggest better cardiovascular outcomes in treated patients 
compared to untreated patients. 


4. There is no evidence of benefit in patients without daytime 
sleepiness. 


C. Oral appliances 


1. Designed to advance the mandible, pulling the tongue 
forward and opening the pharyngeal airway 


2. Less effective than CPAP 


3. Indicated in patients with mild to moderate OSA who 
prefer an oral appliance or do not respond to positive 
airway pressure therapy 


D. Nasal therapies (external dilator strips, internal nasal dilators, 
lubricants) 


1. Data are limited. 
2. Generally not sufficient treatment 


E. Surgery 


1. Considered second-line therapy unless there are specific, 
correctible anatomic abnormalities. 


2. Data on outcomes are limited; maxillary and mandibular 
advancement procedures can result in improvement similar 
to that seen with CPAP. 


3. Tracheotomy is reserved for patients with severe OSA and 
severe comorbidities (such as pulmonary hypertension or 
heart failure) who do not respond to other treatments. 


CASE RESOLUTION 


W 


Mrs. M is reassured that her laboratory tests are normal. 
A polysomnogram shows an AHI of 2 when she sleeps on her 
side, and an AHI of 15 when she is on her back. After listen- 
ing to you explain the principles of sleep hygiene, she decides 
to talk with her husband about ways they could spend time 
together without interrupting her sleep so often. Since she 
has an elevated AHI only when she is supine, you recommend 


that she wear a backpack or use special pillows to help her 
stay on her side during sleep. 


When she returns 6 months later, she reports that she 
is still somewhat tired because she values the time she 
spends with her husband at night. However, she now asks 
him to sleep in the guest room when she feels exception- 
ally fatigued, so she can have a few nights of uninterrupted 
sleep. She is successfully using a body pillow to stay on 
her side at night and feels that these interventions have 
reduced her fatigue. 


REVIEW OF OTHER IMPORTANT DISEASES 
Periodic Limb Movement Disorder (PLMD) 


Textbook Presentation 


The patient complains of daytime sleepiness or fatigue, and the 
bed partner complains that the patient is very restless, even kicking 
the bed partner. 


Disease Highlights 


A. Periodic episodes of repetitive and stereotyped limb movements 
occurring during non-REM sleep, generally consisting of big toe 
extension in combination with partial flexion of the ankle, knee, 
and hip. 

B. The movements recur at regular intervals of 20-40 seconds 
and cause arousal, although the patient is usually unaware. 


C. Rare in persons younger than 30 years; found in 5% of per- 
sons aged 30-50; in 33% of persons aged 50—65; and in 44% 
of persons older than 65 years. 


o 


. Primary cause of insomnia in 17% of patients 
E. Can be unmasked after successful treatment of OSA 
E Accompanied by restless leg syndrome (RLS) in 25% of patients 
1. Diagnostic criteria for RLS 
a. The urge to move the legs, accompanied by 
uncomfortable or unpleasant sensations, often described 
as “creeping” or “crawling” 
b. Worsening of symptoms when inactive 
c. Partial symptom relief with movement 
d. Presence of symptoms only in the evening or at night, 
or worsening of daytime symptoms in the evening 
2. Found in 2-15% of the general population, and 10-35% 
of patients over 65 
3. Accompanied by PLMD in 85% of cases 
4, Can be primary or secondary to iron deficiency anemia, 
chronic kidney disease, or peripheral neuropathy; possibly 
related to celiac disease; all patients with PLMD should 
have a serum ferritin test done. 


Evidence-Based Diagnosis 


A. PLMD is confirmed by polysomnography. 
B. RLS is a clinical diagnosis. 


Treatment of PLMD 


Effective medications include dopamine agonists (pramipexole or 
ropinirole) and anti-epileptics (such as gabapentin, pregabalin, or 
carbamazepine). 
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Hypothyroidism 


Textbook Presentation 


Patients with hypothyroidism commonly complain of fatigue, con- 
stipation, or cold intolerance. 


Disease Highlights 
This discussion focuses on primary hypothyroidism in nonpreg- 
nant adults. 
A. Epidemiology 
1. Prevalence of overt hypothyroidism (elevated TSH with low 
free T,) is 0.1% in men and 1-2% in women (see below for 
a discussion of subclinical hypothyroidism). 
2. Prevalence increases with age. 
3. 10 times more common in women than men 


4, More common in patients with other autoimmune diseases. 


B. Etiology 


1. Primary hypothyroidism: failure of the thyroid gland to 
produce adequate thyroid hormone 


a. Most common cause in iodine sufficient areas is chronic 
autoimmune (Hashimoto) thyroiditis 
(1) Both cell-mediated and antibody-mediated 
destruction of the thyroid gland 


(2) Autoantibodies against thyroid peroxidase, 
thyroglobulin, and TSH receptor 


(3) Patients may or may not have a goiter on 
presentation. 


b. Iodine deficiency is a common cause worldwide; 
patients have large goiters. 

c. Thyroidectomy or radioactive iodine therapy both cause 
hypothyroidism. 

(1) Patients with partial thyroidectomy may not need 
replacement but should be monitored annually; 
hypothyroidism will develop in 20%. 

(2) Postablative hypothyroidism develops several weeks 
after the radioactive iodine therapy in about 80% 
of patients. 

d. Can develop years later in patients who have undergone 
external neck radiation 
e. Amiodarone (14% of patients) and lithium (6% of 
patients) commonly cause hypothyroidism 
f. Less common etiologies include infiltrative diseases, 
such as sarcoidosis, and thyroid agenesis. 
2. Central hypothyroidism: reduction in TSH due to pituitary 
or hypothalamic disorder 
a. Accounts for < 1% of cases of hypothyroidism 
b. Pituitary adenoma is the most common cause; also 
can occur post neurosurgery or brain radiation or as a 
complication of postpartum hemorrhage 
c. Granulomatous diseases, especially sarcoidosis, can 
infiltrate the hypothalamus. 
C. Clinical manifestations 
1. Metabolic: Decreased metabolism that can lead to weight 
gain, cold intolerance, and increased total and low-density 
lipoprotein (LDL) cholesterol (due to decreased clearance) 
2. Cardiac: Reduction in myocardial contractility and 
heart rate 
3. Skin: Nonpitting edema, due to accumulation of 
glycosaminoglycans; dry skin; coarse, fragile hair 
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4, Central nervous system: fatigue, delayed relaxation phase of 
the deep tendon reflexes 


5. Pulmonary: hypoventilation seen with severe hypothyroidism 
6. Gastrointestinal: reduced intestinal motility causes constipation 


7. Reproductive: menstrual abnormalities, reduced fertility, 
increased risk of miscarriage 


Evidence-Based Diagnosis 


A. The signs and symptoms of hypothyroidism all lack sensitivity 
and specificity. 


B. The TSH is the best screening test for both primary hypothy- 
roidism and hyperthyroidism; it is not necessary to measure 
thyroid hormone levels initially unless central hypothyroidism 
is suspected. 

1. TSH does have circadian fluctuations, with higher levels 
toward the evening. 


2. TSH levels tend to be higher in the winter and spring than 
in the summer and autumn. 


C. Ifthe TSH is normal, no further testing is necessary (LR- for 
hypothyroidism is < 0.01). 


D. If the TSH is elevated (LR+ for hypothyroidism is > 99), the 
free T, should be ordered next. 
1. Most of T, is bound to thyroxine-binding globulin and 
albumin. 
2. The levels of these binding proteins are affected by a variety 
of medical conditions, thus altering the level of total T, 


3. Free T, better reflects the patient’s thyroid function than 
total T,. 


To assess thyroid function, order a TSH fol- 
lowed by a measurement of free T; do not 
order a total T,. It is not necessary to order a T, 
when evaluating patients for hypothyroidism. 


E. If the TSH is elevated, and the free T, is decreased, the patient 
has overt hypothyroidism and should be treated. 
F Ifthe TSH is elevated and the free T, is normal, the patient 
has subclinical hypothyroidism. 
1. The TSH and free T, should be repeated to confirm the 
diagnosis. 
2. The most common cause is chronic autoimmune 
(Hashimoto) thyroiditis. 
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The overall prevalence is 4-8% but is up to 20% in women 
over 60. 


4, The progression rate to overt hypothyroidism is 4-18% 
per year; progression is more likely in patients with higher 
levels of TSH and positive thyroid antibodies. 


5. A meta-analysis of more than 55,000 participants found 
an increased risk of coronary heart disease events (relative 
risk 1.89) and coronary heart disease mortality (relative 
risk 1.58) in patients with subclinical hypothyroidism and 
a TSH = 10 microunit/mL; whether treatment lowers this 
risk is not known. 


oy 


Other causes of an elevated TSH with a normal T, include 
recovery from non-thyroidal illness and the recovery phase 
of subacute thyroiditis. 


Treatment 


A. Overt hypothyroidism 
1. All patients should be treated with levothyroxine (T). 


2. The full replacement dose is 1.6 mcg/kg/day, but in older 
patients or those with underlying coronary disease, it is 
preferable to start with a lower of dose of 25-50 mcg/day. 


3. Levothyroxine is best absorbed on an empty stomach 
(30-60 minutes before breakfast, or before bed 2-3 hours 
after the last meal), with a 40% reduction in absorption 
if taken with food; calcium, iron, antacids, proton 
pump inhibitors, and anticonvulsants also interfere with 
absorption. 


4. The half-life of levothyroxine is 7 days, so steady-state 
concentration is reached in about 6 weeks. 


5. The TSH level should be checked 6 weeks after every dose 
adjustment, with the goal of increasing the dose until the 
TSH is within the normal range. 


6. Once the dose is stable, it is sufficient to check the TSH 


annually. 


B. Subclinical hypothyroidism 


1. Experts agree that patients with a TSH > 10 microunit/mL 
should be treated; many experts would also treat patients 
with TSH levels of 5—10 microunit/L, and elevated LDL, 
symptoms, or positive thyroid antibodies. 


2. Patients may report improved symptoms with treatment; 
effects on LDL and cardiovascular outcomes are 
inconclusive. 
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| have a patient with GI bleeding. How do | 
determine the cause? 


Deepa Rani Nandiwada, MD, MS 


CHIEF COMPLAINT 


PATIENT NT 


Mr. T is a 66-year-old man who arrives at the emergency 
department with bloody stools and dizziness. His symp- 
toms started 2 hours ago. 


Ww 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


The approach to GI bleeding is similar to the approach to other 
potentially life-threatening illnesses. Patient stabilization, specifi- 
cally, hemodynamic stabilization is the first step in management. In 
a patient with significant GI bleeding, management precedes diag- 
nosis, usually made by colonoscopy or esophagogastroduodenos- 
copy (EGD). The pivotal point in the differential, post stabilization, 
is distinguishing between an upper or lower GI source for blood 
loss. From there, by using severity of the bleed, patient demograph- 
ics and assessing risk factors for bleeding sources, one can narrow 
down the differential further. 

Initial management follows a regimented course. First, the 
patient must have a risk assessment for the severity of bleeding 
and preparation must be made for resuscitation if further bleed- 
ing occurs. This is followed by hemodynamic stabilization and 
completion of initial diagnostic and therapeutic testing. 


What is the differential diagnosis of 
Gl bleeding? How would you frame the 
differential? 


A. Risk assessment 
1. The best risk assessment tool for upper GI bleed is the 
Glasgow-Blatchford Score. 
a. The score includes variables such as blood urea nitrogen 
(BUN), hemoglobin, blood pressure, heart rate. 


Low scores identify low-risk patients who potentially 
can be treated as an outpatient. 


A score of 0 has LR- of 0.02 for need for urgent 
endoscopic intervention equating to a very low-risk 
patient. 


. For lower GI bleeding, the following patient factors 
predict poor outcomes (increased risk of mortality, adverse 
outcomes or re-bleeding): 


a. Initial hematocrit < 35%; OR 6.3 

Age > 60; OR 4.2 

c. Gross blood on rectal exam; OR 3.9 

d. Heart rate > 100 bpm; OR 3.7 

e. Systolic pressure blood pressure < 100 mm Hg; OR 3.0 


b. 


= 
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B. Preparation for hemodynamic stabilization, resuscitation, and 
further bleeding 
1. All patients should have their blood typed and be cross- 
matched for at least 2 units of packed red blood cells. 


2. Two large bore IVs 


a. IVs should be < 16 gauge. 

b. Because flow = AP (xr‘/8uL) (where AP is the pressure 

differential, r is the radius of the IV, p is the viscosity 

of the fluid, and L is the length of the IV), flow can be 
maximized by 

(1) Increasing the pressure behind the fluid being 
infused (squeezing the bag). 

(2) Decreasing the length of the IV. 

(3) Increasing the gauge of the IV (the most effective 
as the flow goes up by the fourth power of any 
increase). 

Large gauge IVs (16 and larger) are much mote effective 

than central lines for volume resuscitation. 


Always make sure your patient has 2 usable 
large bore IVs, so you do not have to worry 
about IV access should life-threatening 


bleeding develop. 


d. In the setting of severe hemorrhage, a urinary catheter, 
with regular monitoring of urinary output, helps 
monitor the adequacy of volume resuscitation. 


. Hemodynamic stabilization 
1. Clinically assess volume status. 
a. Signs of shock may be seen with 30-40% volume 
depletion. 
b. Orthostasis can be seen with 20-25% volume depletion. 
c. Tachycardia may be present with 15% volume depletion. 
. Calculate necessary replacement (weight in kg x 0.6 (lean 
body weight made up of water) x % volume depletion). 
. Replace fluid losses initially with normal saline or Ringer 
solution. 
. Consider the need for blood transfusion. 
a. There is general agreement on the following 
recommendations for transfusion in actively bleeding 
patients. 


(1) Patients should receive a blood transfusion 
when there has been 30% loss of blood volume 
(manifested by tachycardia, hypotension, 
tachypnea, decreased urinary output, or CNS 
symptoms [eg, anxiety/confusion]). 
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(2) Alternatively, if 2 L of crystalloid have been given 
without successful resuscitation, blood should be 
transfused. 


(3) Ifa Hb level is available, actively bleeding patients 
should receive a transfusion when the level falls 
below 9 g/dL because it can take time for the Hb 
to accurately reflect ongoing blood loss. 


(4) If large amounts of blood are needed (> 4 units of 
packed red blood cells), fresh frozen plasma and 
platelets should also be given. 


b. In patients who are not bleeding, withholding 
transfusions until the Hb is < 7 g/dL is appropriate. 
(1) This recommendation is based mainly on a study 

that demonstrated a mortality benefit associated 
with a restrictive transfusion strategy. 


(2) The exclusion criteria in this study were massive 
exsanguinating bleeding, an acute coronary 
syndrome, symptomatic peripheral vasculopathy, 
stroke, or transient ischemic attack. 


(3) All patients had endoscopy within 6 hours of 
presentation. 


(4) Patients in this study also received blood if 
symptoms of anemia or massive bleeding developed 
or if they required surgery. 

c. In patients with cardiovascular disease, a transfusion 
threshold of 8 g/dL is probably appropriate. 

d. It is important to remember that patients may initially 
have a normal hemoglobin level when they present with 
an acute hemorrhage. Hemoglobin level will only fall 
after fluid resuscitation. 


Even after a large hemorrhage, patients may 
initially have a normal Hb level. The level will 
only fall after fluid resuscitation. 


5. Review the patient’s medication list for antiplatelet 
and anticoagulant medications. The decision to reverse 
an anticoagulant is based on a careful balancing of the 
severity of bleeding versus the need for anticoagulation. 


6. If there is concern for an upper GI bleed, empirically 
start an IV proton pump inhibitor or octreotide or both 
based on risk factors for peptic ulcer disease and variceal 


bleeding. 

a. IV proton pump inhibitors help reduce the number of 
endoscopic interventions and risk of re-bleeds in peptic 
ulcer disease without a mortality benefit. 

b. Intermittent IV or oral bolus dosing of proton 
pump inhibitors is probably equivalent, if not 
superior to, continuously delivered proton pump 
inhibitor. 

D. Initial diagnostic tests 

1. CBC and platelet count 

2. Basic metabolic panel (chem-7) 

3. Liver biochemical tests (Abnormal results raise the risk of 
underlying severe liver disease and thus coagulopathy and 
varices.) 

4, Prothrombin time and partial thromboplastin time 

5. Upright chest radiograph 
a. Most important if there is abdominal tenderness 

to assess for free air in the abdomen arising from 
a perforated viscus 


b. Patients taking immunosuppressants (including 
corticosteroids) may have free air in the abdomen 
with only mild abdominal symptoms. 


c. Radiographs may, infrequently, provide other 
diagnostic clues. 
6. Nasogastric (NG) tube placement, which was once 
considered standard, is now controversial. 
a. An NG tube is a minimally invasive way to assess the 
acuity of bleeding and to help localize its source. 


b. Blood or coffee grounds in an NG aspirate is indicative 
of an upper GI bleed (LR+, 9.6). 


c. On the other hand, a negative lavage does not exclude 
an upper GI source. 


d. Research has suggested that NG tube placement does 
not change patient outcomes (mortality, length of stay, 
volume of transfused blood, need for surgery). 


The differential diagnosis of GI bleeding is based on an ana- 
tomic framework. Upper GI bleeds originate proximal to the lig- 
ament of Treitz, while lower GI bleeds originate from areas distal 
to the ligament and are primarily colonic. Therefore, the pivotal 
points in a patient’s evaluation are characteristics that argue for an 
upper or lower GI source. Among others, these include history of 
previous upper or lower bleeding episodes, epigastric pain, melena, 
and blood in an NG lavage, all of which suggest an upper GI bleed. 
The causes of upper and lower GI bleeding are arranged below in 
the approximate order of frequency. Bleeding from a small bowel 
source is less common. The last category is anorectal bleeding. 
These are generally smaller bleeds with limited potential to cause 
hemodynamic instability. 


A. Upper GI bleeds 
1. Common 
a. Peptic ulcer disease 
b. Esophageal or gastric varices 
c. Mallory-Weiss tear 
2. Less common 
a. Angiodysplasia 
b. Gastritis 
c. Malignancy 
d. Esophagitis 
e. Dieulafoy lesion 
B. Lower GI bleeds 
1. Common 
a. Diverticulosis 
b. Malignancy or polyp 
c. Colitis 
(1) Inflammatory 
(2) Infectious 
(3) Ischemic 
d. Colonic angiodysplasia 
2. Less common small bowel sources 
a. Angiodysplasia 
b. Ulcers 
c. Malignancy 
d. Crohn disease 
e. Meckel diverticulum 
C. Anorectal bleeding 
1. Hemorrhoids 
2. Anal fissures 


Vy 


Mr. T was well until this morning. Abdominal cramping devel- 
oped while he was eating breakfast. He did not have nausea. 
He went to the bathroom and passed a large bowel move- 
ment of stool mixed with blood. Afterward, he felt better 
and went to lie down. About 30 minutes later, he had the 
same sensation and this time passed what he described 
as ‘about a pint” of bright red blood. While getting up from 
the toilet, he became dizzy and had to sit on the bathroom 
floor for 15 minutes before he could crawl to the phone to 
dial 911. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The lack of nausea, vomiting, or abdominal pain, and the pres- 
ence of bright red blood per rectum are pivotal points in this case 
and make a lower GI source most likely. Cramping is often seen 
with GI bleeds, caused by blood passing through the bowel. The 
patient’s age, acuity, and volume of blood makes bleeding from 
diverticuli, colitis, malignancy, or angiodysplasia the most likely 
diagnoses. Whether he has had a recent change in bowel habits, 
weight loss, or previous bloody stools is unknown; all these factors 
would heighten suspicion for colitis or malignancy. The amount of 
blood loss and symptomatic dizziness make hemorrhoids or fissures 
unlikely. Upper sources of bleeding must also be considered. A 
brisk bleed from an upper source can present with bright red blood 
per rectum. Assuming there is no history of liver disease, peptic 
ulcer disease would be the most likely upper source. Table 19-1 lists 
the differential diagnosis. 


Blood is a cathartic. A brisk bleed from an 
upper source can present with bright red blood 
per rectum. 


Vv 


Mr. T reports no recent illness or change in bowel habits. He 
reports no family history of colon cancer, and he has never 
had a colonoscopy. He has a fifty-pack year smoking history 
and quit about 6 years ago. He reports drinking 2-4 beers 
each night. 


On physical exam, Mr. T looks anxious but is otherwise 
well. While sitting, his BP is 120/92 mm Hg and his pulse 
is 100 bpm. While standing, his BP is 100/80 mm Hg 
and his pulse is 122 bpm. His temperature is 37.0°C and 
his RR is 16 breaths per minute. There is no conjunctival 
pallor. Lungs and heart exams are normal. There are hyper- 
active bowel sounds but the abdomen is soft, nontender, 
and with no organomegaly. Rectal exam reveals bright 
red blood. 


Is the clinical information sufficient to make 
a diagnosis? If not, what other information do 


you need? 
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Table 19-1. Diagnostic hypotheses for Mr. T. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 


Leading Hypothesis 


Diverticular Brisk self-limited 
bleed bleeding 
History of diverticuli 


Angiodysplasia Colonoscopy or small bowel 


endoscopy 


Diverse presentations 
but brisk lower Gl 
bleeding is common 
More common with 
end-stage renal 
disease 


Peptic ulcer Esophagogastroduodenoscopy 


disease 


Often asymptomatic 
May present with 
epigastric pain or 
weight loss 

History of NSAID 
use (including ASA) 


Colon cancer History of anemia Colonoscopy 


or changing bowel 
habits 


ASA, aspirin; NSAID, nonsteroidal anti-inflammatory drug. 


Leading Hypothesis: Diverticular Bleed 


Textbook Presentation 


The typical presentation is an episode of bright red blood per rec- 
tum in an older patient. There may be abdominal cramping but no 
real pain. A history may include previously diagnosed diverticuli 
(on a screening colonoscopy, for instance) and possibly a previous, 
self-limited hemorrhage. 


Disease Highlights 
A. Diverticular bleeds are the most common cause of lower 
GI bleeding. 
1. The prevalence of the various causes of GI bleeding varies 
from study to study. 
2. One large review gave the following data: 
a. Diverticulosis: 35% 
b. Inflammatory bowel disease (IBD) or other colitis: 14% 
c. Colonic malignancy or polyp: 7% 
d. Angiodysplasia: 3% 
e. Anorectal cause: 12% 
B. The risk of diverticular hemorrhage in a patient with 
diverticuli is not known but is estimated to be 3-15%. 


C. Data from case-control studies suggest that nonsteroidal 
anti-inflammatory drug (NSAID) use and hypertension are 
risk factors for diverticular hemorrhage. 


D. Although diverticula are most commonly left sided, right- 
sided lesions are responsible for most bleeding episodes. 
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E. Bleeding occurs as a vessel is stretched over the dome of a a. Patients who are volume depleted, orthostatic, or 
diverticulum. Luminal trauma likely leads to bleeding from hypotensive are about twice as likely to have an upper 
the weakened vessel. GI bleed than a lower GI bleed. 

F Spontaneous cessation and only moderate blood loss is the b. Because urea is produced as blood is processed 
rule, but recurrence is common. throughout the GI tract, a BUN/creatinine ratio 


> 30 suggests an upper GI source (sensitivity, 39%; 
specificity, 94%; LR+, 7.5; LR-, 0.64) 

c. Although hematochezia generally suggests a lower 
GI source of bleeding, 10-15% of patients with 
hematochezia have an upper GI source. These 

3. Approximately 40% of patients have recurrent bleeding. patients are more likely to be older and to have 

duodenal ulcers. 


1. About 75% of patients experience spontaneous cessation 
of hemorrhage. 


2. Nearly all patients require < 4 units of packed red blood 
cells. 


G. Diverticular hemorrhage carries a poor short-term prognosis. 
1. In general, lower GI bleeding carries a better overall 
prognosis than upper GI bleeding with about half the 
mortality rate. 


10-15% of patients with hematochezia have an 
upper GI source of bleeding. 


2. Mortality rates for diverticular hemorrhage are higher 


(11% at 1 year and 20% at 4 years) although the cause 2. Beyond differentiating between upper and lower sources 
of death is rarely related to the GI hemorrhage. of GI bleeding, certain historical features may point to a 
specific diagnosis (Table 19-3). 
Although diverticular hemorrhage seldom a. These features should be sought in every patient with 
causes death, it is a marker for a relatively poor, GI bleeding. 
short-term prognosis. b. They are, however, only suggestive and by no means 
diagnostic. 
Evidence-Based Diagnosis B. Endoscopy 
A. History and physical exam 1. In a patient with GI bleeding, EGD is usually 
1. The first step in making the diagnosis of any GI bleed recommended as the first procedure unless the 
is to determine whether the source of the bleeding is the suspicion for a lower GI bleed is very high (based on 
upper or lower tract. Other than frank hematemesis, only a history and, possibly, a negative NG tube aspirate). 
few features are strongly predictive in localizing the site of This recommendation is based partly on the higher 
bleeding to the upper or lower tract. These are outlined in potential for life-threatening blood loss from upper 
Table 19-2. GI bleeds. 


2. Colonoscopy 
a. The diagnosis of diverticular hemorrhage is usually 


Table 19-2. Test characteristics of clinical findings for made on colonoscopy. 
upper vs lower GI bleeding. b. Itis important to realize that this diagnosis is usually 
presumptive (87% of the time in some studies) based 
Clinical Finding Sensitivity Specificity LR+ LR- on seeing diverticula and blood in the same region of 
the colon. 
Upper GI Bleeding 
Melenic stools on 49% 98% 25 0.52 
exam 
Blood or coffee 44% 95% 9.6 0.58 Table 19-3. Historical features in the diagnosis of 
grounds in an GI bleeding. 
NG aspirate 
Prior history of upper 22% 96% 6.2 0.81 Historical Feature Suggested Diagnosis 
v olpised P Ace hace dees hates A AE A PAAA E Ne dks NSAID use Peptic ulcer disease 
History of black stool 77-95% 81-87% 5.1-59 0.06-0.27 E ékemié colti 
Ae yea USEN E S 2 1% AEAEE 3 OP O = E S eaves Pelvic radiation Radiation colitis 
NOT cc ent tee EE a s)he osag Febrile illness Infectious colitis 
__Lower GI Bleeding PE EAI A REE A AEO AEE E Aortic graft Aortoenteric fistula (duodenal 
Presence of blood 14% 99% 14 O87 eee mostcommon) — 
_ oti steel habe cer eted thee thes a nese teadh cea sensoad, cave acce Liver disease or alcohol history Esophageal varices 
elon orlavicy 28% ate 6 0:68 Retching preceding hematemesis Mallory-Weiss tear 
(eif. Ce sc 
e A ae Recent colonic polypectom Post-polypectomy bleedin 
Physician seeing 46% 90% 4.6 0.6 E R eeom POP OREN ee 
bright red blood Severe constipation Stercoral ulcer 


Gl, gastrointestinal; NG, nasogastric. NSAID, nonsteroidal anti-inflammatory drug. 


c. Less commonly, a definitive diagnosis is made when 
active bleeding or stigmata of recent bleeding in a 
diverticulum is seen. 


C. Radionuclide scintigraphy 


1. Uses either radiolabeled sulfur colloid or labeled red 
blood cells. 


2. Can detect bleeding as slow as 0.05 mL/min. 


3. Most commonly used for detecting the source of bleeding 
in patients with persistent bleeding and normal upper and 
lower endoscopies. 


4, Also used to localize bleeding prior to resection or 
angiography. 

5. The test characteristics of radionuclide scintigraphy in GI 
bleeding are not well defined, varying from study to study. 


a. Ina representative study, only 39% of patients had 
positive scans (sensitivity = 39%). 

b. In this study of patients who had further evaluation of 
their bleeding, 48% were found to have bleeding at the 
sight of the positive scan and 10% were found to have 
bleeding at a different site. 

c. Scans in patients who recently required transfusion are 
most likely to be positive; scans that turn positive quickly 
are best at localizing bleeding (about 95% accurate). 

D. Angiography 
1. Requires bleeding at a rate of about 0.5 mL/min to detect 
active bleeding. 
2. Sensitivity is about 50% (though that number depends 
greatly on selection of patients). 


3. Like radionuclide scintigraphy, angiography can be useful 
for localizing the site of bleeding before surgery and is 
considered more reliable. 


4, An angiographic procedure also presents the option of 
catheter-based intervention. 


Treatment 


A. Management of blood loss 


1. As discussed above, all GI bleeds call for similar treatment 
of a patient who has lost, or has the potential to lose, a 
significant amount of blood. 

2. Patients need to be closely monitored for signs of bleeding 
(increasing tachycardia, orthostasis, oliguria, declining Hb). 

3. Typically, patients have a CBC checked every 6 hours until 
stability has been achieved but the intensity of monitoring 
varies with risk of rebleeding. 


B. Management of diverticular hemorrhage 
1. Because most diverticular hemorrhages stop spontaneously, 
specific treatment is often not necessary. 
2. Endoscopic treatment is primarily clipping, although 
thermocoagulation and sclerotherapy are occasionally used. 


3. Angiographic intervention, with vasoconstrictor agents 
or embolization, can also be used. Occasionally, local 
vasopressin infusion may be a temporizing measure. 


C. Colectomy 


1. Curative therapy for diverticular bleeding is removal of the 
portion of the colon containing the diverticula. 


2. Recommended for either persistent, large bleeds (over 
4 units in 24 hours or 10 units during the course of a 
single bleed) or for frequent recurrences. 
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The diagnosis of diverticular hemorrhage is 
often presumptive. Localization of the bleed- 
ing site before surgery must be as definitive as 
possible. 


MAKING A DIAGNOSIS 


v 


Mr. T was given 1 L of normal saline. While in the emergency 
department, he again passed a large amount of bright 
red blood. 


Initial laboratory tests are normal. Important values are 
BUN, 12 mg/dL; creatinine, 1.1 mg/dL; Hb, 13.9 g/dL. The 
patient was admitted to the medical ICU. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, diverticular bleed? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Mr. T weighs 75 kg and his orthostasis suggests 20% volume deple- 
tion. His fluid deficit is about 9 L (75 kg x 20% volume depletion 
x 60%). Assuming this deficit is all from the GI bleed, it is very 
likely that his Hb will fall once he is hydrated. 

His hematochezia and normal BUN/creatinine ratio are sug- 
gestive of a lower GI bleed. Although Mr. T is relatively young 
and does not have any comorbidities, he was admitted to the 
ICU because he has signs of hemodynamic instability, includ- 
ing orthostasis with tachycardia, and has shown evidence of 
active bleeding. Hemodynamic instability and active bleeding 
each independently are associated with tripling the risk of poor 
outcomes, such as rebleeding and mortality. Following stabiliza- 
tion, initial endoscopy with either colonoscopy or EGD would 
be reasonable. 


Alternative Diagnosis: Angiodysplasia 


Textbook Presentation 


Bleeding from angiodysplasia can look like any other cause of 
lower GI bleeding. It is seen almost exclusively in older adults and 
can present with anything from hematochezia to occult blood loss. 
In general, hemorrhage from angiodysplasia tends to be less brisk 
than bleeding from diverticula. 


Disease Highlights 


A. Angiodysplasias, also called arteriovenous malformations, are 
dilated submucosal veins that are most commonly seen in the 
right colon of adults over age 60. 


ow 


. Present in < 5% of patients over age 60. 


C. Most patients with angiodysplasias do not bleed and those 
that do tend to have occult blood loss rather than brisk, overt 
hemorrhage. 


D. Angiodysplasia has historically been associated with various 
diseases (eg, aortic stenosis, cirrhosis) but only a relationship 
to end-stage renal disease seems definite. 


Evidence-Based Diagnosis 


A. As in diverticular hemorrhage, colonoscopy, tagged red blood cell 
scan, and angiography are all used in the diagnostic evaluation. 
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B. Colonoscopy is the most common tool. It allows good visual- 
ization of the cecum, which is the site of most angiodysplasias. 


C. If suspicious vascular patterns are seen during colonoscopy, 
angiography can provide evidence of a diagnosis even without 
active bleeding. 


D. As in diverticular hemorrhage, the diagnosis is often presump- 
tive, made on the basis of visualizing nonbleeding angiodys- 
plasia in a patient with GI bleeding. 


Treatment 


A. Both acute and chronic bleeding is generally treated endo- 
scopically with thermal or laser ablation. This method can be 
repeated for recurrent bleeding. 


B. Angiographic intervention, with vasoconstrictor agents or 
embolization, is rarely used. 


C. Surgical management (right hemicolectomy) is sometimes 
required for frequent, recurrent bleeding. 


D. Hormonal therapy with estrogen has been used to prevent 
recurrent bleeding in angiodysplasia, but recent studies suggest 
that this is not very effective. 


E. Whenever possible, long-term antiplatelet therapy should be 
discontinued. 


Alternative Diagnosis: Colon Cancer 


Colon cancer is discussed in Chapter 2, Screening & Health 
Maintenance. 


CASE RESOLUTION 


vy 


Six hours and 3 L of normal saline after his initial Hb of 
13.9 g/dL, a repeat Hb was 10.3 g/dL. Given the clinical 
suspicion of a lower Gl bleed, colonoscopy was done about 
6 hours after admission. There were multiple left-sided 
diverticula and a right-sided diverticulum with a nonbleed- 
ing visible vessel. A diagnosis of a diverticular hemorrhage 
was made. 


Mr. T remained clinically euvolemic and his Hb stabilized 
around 10.0 g/dL. He remained in the hospital for 46 hours 
during which there was no recurrent bleeding and his Hb 
remained stable. No further treatment (eg, surgery) was 
necessary. 


CHIEF COMPLAINT 


PATIENT ZA 


Mr. M is a 39-year-old man who arrives at the emergency 
department after vomiting blood. He reports waking the 
morning of admission with an “upset stomach.’ He initially 
attributed this to a hangover. After about an hour he vom- 
ited “a gallon of blood” with no other stomach contents. 
Almost immediately afterward, he had a second episode of 
hematemesis and called 911. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. M is having an upper GI bleed. The hematemesis is a pivotal 
point in this case and localizes the source of the bleeding to above 
the ligament of Treitz. Peptic ulcer disease and gastritis are the most 
common causes of upper GI bleeding. Although not always pres- 
ent, preceding symptoms of abdominal distress are common with 
peptic ulcer disease and gastritis. When incorporating patient- 
specific risk factors, such as this patient’s alcohol use, esophageal 
varices should be added to the differential diagnosis. The details 
of the patient’s alcohol use are still unknown, so his risk of portal 
hypertension cannot be predicted. A Mallory-Weiss tear is also pos- 
sible, but the patient would report vomiting before the onset of 
bleeding. Table 19-4 lists the differential diagnosis. 


Table 19-4. Diagnostic hypotheses for Mr. M. 


Demographics, Risk 
Diagnostic Factors, Symptoms 
Hypotheses and Signs Important Tests 
Leading Hypothesis 
Peptic ulcer Abdominal pain Esophagogastroduodenoscopy 
disease NSAID use (EGD) 


Relation of pain to Tests for Helicobacter pylori 


eating 


Gastritis Often EGD 
asymptomatic 
prior to 
hemorrhage 


History of portal EGD 

hypertension, 
usually due to 
cirrhosis 


Esophageal 


varices Liver biochemical tests 


Stigmata of chronic 
liver disease 
Alcohol use 


Mallory- Hematemesis EGD 
Weiss tear preceded 

by vomiting, 

especially with 

retching 
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On further history, the patient reports no previous epi- 
sodes of GI bleeding. He reports occasional stomach upset, 
usually following drinking binges. He denies NSAID use. Mr. M 
says that he has been drinking heavily since his late teens. 
He drinks at least a fifth of hard liquor and a 6-pack of beer 
daily for the last 20 years. He reports that he has not seen 
a doctor since his pediatrician. 


On physical exam, Mr. M is anxious and appears tired. He 
smells of alcohol. While sitting, his BP is 140/80 mm Hg 
and his pulse is 100 bpm. While standing, his BP is 
100/80 mm Hg and his pulse is 130 bpm. His temper- 
ature is 57.0°C and RR is 16 breaths per minute. Sclera 
are slightly icteric. Lungs are clear and heart is tachycardic 
but regular. Abdomen is soft without hepatomegaly. There 
is no ascites, but the spleen is palpable about 2 cm below 
the costal margin. 


Given the alcohol history, scleral icterus, and splenomegaly, a 
hemorrhage from esophageal varices needs to move above peptic 
ulcer disease on the differential diagnosis. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Esophageal Variceal 
Hemorrhage 


Textbook Presentation 


A patient with known cirrhosis presents with heavy upper GI bleed- 
ing (hematemesis or melena). Stigmata of chronic liver disease as 
well as a history of previous hemorrhages are frequently present. 
Laboratory data demonstrate liver biochemical tests consistent 
with cirrhosis and thrombocytopenia. 


Disease Highlights 


A. Esophageal varices are portosystemic collaterals that dilate 
when portal pressures exceed 12 mm Hg. 

B. Although varices are the second most common cause of 
upper GI bleeding, they account for 80-90% of GI bleeds in 
patients with cirrhosis. 

C. Gastroesophageal varices are present in about 50% of patients 
with cirrhosis. 

D. The prevalence of varices depends on the severity of the 
cirrhosis. 

E. The Child-Pugh system classifies patients based on the severity 
of their cirrhosis. 

1. The system takes into account the presence of 
encephalopathy, ascites, hyperbilirubinemia, 
hypoalbuminemia, and clotting deficiencies (Table 19-5). 

2. 40% of patients with Child-Pugh grade A disease have 
varices, while 85% of patients with grade C disease have 
varices. 


E Approximately 33% of patients with varices experience 
hemorrhage. 


G. Varices may develop from cirrhosis of any cause. 
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Table 19-5. Child-Pugh classification. 


Parameter 1 point 2 points 3 points 
Ascites Absent Slight Moderate 
Bilirubin mg/dL <2 2-3 >3 
Albumin, g/dL >3.5 2.8-3.5 <2.8 
“International normalized ratio <17 18-23 >23 
“Encephalopathy None Grade 1-2 Grade 3-4 


Grade A (well-compensated disease, 2-year survival 85%): 5-6 points 
Grade B (significant functional compromise, 2-year survival 60%): 7-9 points 
Grade C (decompensated disease, 2-year survival 35%): 10-15 points 


H. Of all GI bleeds, those from varices carry the worst prognosis. 
1. Nearly 33% of patients die at the time of their first variceal 
hemorrhage. 
2. Up to 60% of survivors have recurrent bleeding in the first 
year. 
3. A variceal bleed carries a 32-80% 1-year mortality and a 
6-week mortality of 15-20%. 


4, A hepatic venous pressure gradient > 20 mm Hg predicts 
poor outcomes. 


Esophageal varices are, by far, the most lethal 
type of GI bleeding. 


Evidence-Based Diagnosis 
A. Esophageal varices are diagnosed with endoscopy. 


B. Screening for varices 

1. Because variceal bleeding carries such a high mortality, 
the goal is to detect varices before they bleed so that 
prophylactic treatment can be initiated. 

2. All patients with cirrhosis should undergo screening 
endoscopy every other year. 

3. Patients with cirrhosis but without splenomegaly or 
thrombocytopenia are at the lowest risk for having varices 
(about 4%). Endoscopy may be delayed in these patients. 


C. Of all causes of GI bleeding, varices are probably the easiest 
to predict. One study has the sensitivity and specificity of 
physicians predicting variceal hemorrhage at 82% and 96%, 
respectively. 


Treatment 
A. Primary prophylaxis (patients with varices but no previous 
bleeding) 


1. Nonselective beta-blockers (usually propranolol or nadolol) 
effectively decrease portal pressures. 


2. Patients at higher risk for bleeding should also undergo 
band ligation of the varices. 
B. Secondary prophylaxis (patients who have had a previous 
variceal hemorrhage) 


1. Portosystemic shunt procedures, either surgical or 
transjugular, should be considered. 


2. Liver transplantation is the definitive therapy. 


C. Treatment of acute hemorrhage 
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1. Even more than other GI bleeds, achievement of 
hemodynamic stability in variceal bleeds is of primary 
importance because the hemorrhage is potentially massive. 


2. Patients with variceal bleeding are at high risk for bacterial 
infections, especially spontaneous bacterial peritonitis. 
Administration of antibiotics (ceftriaxone or norfloxacin), 
given prior to endoscopy, have been shown to decrease both 
the rate of bacterial infections and mortality. 


3. Attention should be paid to the patient’s coagulation status. 


a. Given the prevalence of liver disease in these patients, 
there is often coagulopathy related to factor deficiency 
or thrombocytopenia. 

b. Platelet transfusions are recommended for levels under 
50,000/mcL during an active bleed. 

4. Somatostatin or octreotide should be given as soon as 
variceal hemorrhage is suspected. These drugs decrease 
portal pressure and decrease bleeding. 


5. Endoscopic banding or sclerotherapy are done initially and 
if bleeding recurs. 


6. Balloon tamponade may be used as a temporizing measure 
prior to endoscopic therapy. 


7. Transvenous intrahepatic portosystemic shunting (TIPS) 
is an option for patients who continue to bleed despite 
intervention. In high-risk patients, such as Child-Pugh 
class C, early shunt placement has a survival benefit. 


8. Surgical intervention is seldom called for as the mortality is 
extremely high. 


MAKING A DIAGNOSIS 


WV 


NG tube lavage in the emergency department revealed 
bright red blood that did not clear with flushing. The patient 
was admitted to the ICU and received 1 L of normal saline 
and 2 units of O- packed RBCs. An indwelling urinary cath- 
eter was placed to assist in monitoring his volume status. 
After another large episode of hematemesis, Mr. M was 
intubated for airway protection. IV octreotide was begun, 
and the Gl service was called to perform urgent endoscopy. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, variceal hemorrhage? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


The patient is having a large upper GI bleed and is clearly actively 
bleeding. Initial management is aimed at hemodynamic stabili- 
zation. The decision to place the patient in the ICU was based 
on his hemodynamic instability, active bleeding, and the need for 
close monitoring. Given the alcohol history, the volume of the 
bleed, and the lack of previous abdominal symptoms, bleeding 
from esophageal varices is highest on the differential diagnosis, and 
empiric therapy is begun with octreotide and antibiotics. Peptic 
ulcer disease is the most common cause of upper GI bleeding, and 
we do not yet know whether this patient has cirrhosis. 


Alternative Diagnosis: Peptic Ulcer Disease 


The details of peptic ulcer disease are discussed in Chapter 32, 
Unintentional Weight Loss. This section will only deal with hem- 
orrhage from peptic ulcers. 


Textbook Presentation 


The classic presentation is a middle-aged person who has chronic 
dyspepsia; has used nonsteroidal anti-inflammatory drugs 
(NSAIDs), including aspirin, long-term; or who has Helicobacter 
pylori infection and an episode of hematemesis, melena, or both. 


Disease Highlights 


A. Most common cause of GI bleeds. 
1. Upper GI bleeds are 4-8 times more common than lower 


GI bleeds. 


2. Peptic ulcer disease accounts for at least 50% of upper 


GI bleeds. 


B. Bleeding occurs when an ulcer erodes into a vessel in the 
stomach or duodenal wall. 

C. About 50% of patients with bleeding or perforation have had 
no previous symptoms. 


D. Causative factors are H pylori infection, long-term use of 
NSAIDs, or stress from critical illness. 


E. Similar to diverticula, most cases are self-limited (about 80%). 
Evidence-Based Diagnosis 


A. Except in rare cases, all patients with GI bleeding 
in whom an ulcer is suspected undergo endoscopy. 
Endoscopy is useful from diagnostic, prognostic, and 
therapeutic standpoints. 


B. Endoscopy has a 92% sensitivity for ulcers. Biopsy during 
endoscopy allows for the exclusion of malignancy and H pylori 
infection as a cause of the ulcer. 


C. Endoscopy is also useful because it gives information about a 
patient’s risk of recurrent bleeding and thus enables discharge 
planning. Table 19-6 gives approximate rates for recurrent 
bleeding by endoscopic finding. 


D. Other endoscopic findings associated with high risk are ulcer 
size > 2 cm and arterial bleeding. 

Treatment 

A. Hemodynamic stabilization 


B. Endoscopy 
1. Early endoscopy achieves hemostasis in > 94% of patients 
and decreases length of hospital stay. 


2. For patients with a high-risk lesion, endoscopic 
intervention such as clipping, thermocoagulation, or 
sclerotherapy is warranted. 

3. Repeat endoscopy is effective in the 15—20% of patients 
who have a recurrence of bleeding. 

C. Medication 


1. IV H.-blockers are no longer recommended for acutely 
bleeding ulcers. 


Table 19-6. Approximate rates for recurrent bleeding by 
endoscopic finding. 


Lesion Rebleeding Rate 
Actively oozing vessel 55% 
Nonbleeding visible vessel 45% 
Adherent clot 15-35% 
Clean based ulcer 5% 


2. Proton pump inhibitors 


a. IV proton pump inhibitors should be given to patients 
admitted with suspected bleeding ulcers. Meta-analyses 
support the use of intermittent IV bolus or oral proton 
pump inhibitors; however, guidelines do not reflect this 
new data yet. 

b. Patients found to be at high risk for rebleeding 
(Table 19-6) on endoscopy should continue this 
therapy for 72 hours. 

c. Patients at low risk can be switched to oral proton 
pump inhibitors. 

d. All patients who are discharged should be taking 
proton pump inhibitors (as well as H pylori therapy, 
if warranted) to ensure ulcer healing. 

e. Patients taking aspirin for secondary prophylaxis can be 
restarted within 1 to 7 days of resolution of bleeding. 

f. Meta-analysis supports administering erythromycin before 
endoscopy because it increases the diagnostic yield of the 
procedure and reduces the need to repeat endoscopy. 


D. Patients who have rebleeding that cannot be controlled endo- 
scopically can undergo either embolization or surgical therapy. 


Alternative Diagnosis: Mallory-Weiss Tear 


Textbook Presentation 


Mallory-Weiss tear is typically seen in patients with vomiting of 
any cause in whom hematemesis develops acutely. 


Disease Highlights 


A. Mallory-Weiss tears are mucosal tears at the gastroesophageal 
junction. 


B. It isa common misconception that Mallory-Weiss 
tears always follow retching. In fact, a history of 
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retching preceding hematemesis is present in only about 
one-third of cases. 


Evidence-Based Diagnosis 


Diagnosis is routinely made on upper endoscopy. 


Treatment 


Mallory-Weiss tears seldom require specific treatment. Rebleeding 
is quite rare. 


CASE RESOLUTION 


Y 


Emergency endoscopy was performed in the ICU. Mr. M 
was found to have large esophageal and gastric varices. A 
clear bleeding source was found and treated with banding. 
Although there was no clinically significant rebleeding, other 
complications developed. He remained intubated for 5 days 
for presumed aspiration pneumonia, experienced alcohol 
withdrawal, and developed mild encephalopathy. 


During the hospitalization, he was found to have Child- 
Pugh grade B cirrhosis. At the time of discharge, he was 
taking propranolol and lactulose. Follow-up in an outpatient 
alcohol program and the hepatology practice was sched- 
uled. He did not come to any follow-up visits. 


Mr. M’s emergent endoscopy was indicated by the severity of the 
bleeding. His bleeding was controlled with a combination of med- 
ical and endoscopic management. The complicated hospital course 
is not surprising given the comorbid conditions frequently present 
in patients with varices. Mr. M had advanced cirrhosis and alcohol 
dependence. 


CHIEF COMPLAINT 


PATIENT Y 


Ms. S is a 35-year-old woman who comes to the out- 
patient clinic for an initial visit. She is well and is without 
complaints. On review of systems, she notes that she 
occasionally passes bright red blood per rectum. This has 
happened about 4 times over the past 5 years. It is never 
associated with pain. She sometimes sees the blood on the 
toilet paper and sometimes in the bowl. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Ms. S has recurrent, lower GI bleeding that has occurred inter- 
mittently over a number of years without obvious negative health 
effects. This type of bleeding can be categorized as benign sounding 
anorectal bleeding. It is bleeding in a young patient without “red 
flags” for serious disease such as anemia, change in bowel habits, 


weight loss, or diarrhea. Between 10% and 20% of the popula- 
tion will have this type of bleeding. The goal is to diagnose these 
patients appropriately without missing occasional serious lesions 
and without subjecting excessive numbers of patients to unpleasant 
evaluation. The pivotal points, in this case, are the patient’s young 
age, the small volume of blood loss, and the absence of “red flags.” 

The differential diagnosis includes hemorrhoidal bleeding and 
bleeding from anal fissures. Anal fissures are usually painful so hem- 
orrhoids are the more likely diagnosis in this case. IBD, especially 
ulcerative colitis, could cause similar symptoms, but the intermit- 
tent nature of symptoms and characterization of the bleeding, (rare 
and small volume) make IBD less likely. We need to know more 
about the patient’s bowel habits. Diverticula and colonic angiodys- 
plasia could account for the patient’s symptoms but would be very 
unusual in a patient this age. Colon or rectal cancer is also rare 
in this age group but should be considered. Table 19-7 lists the 
differential diagnosis. 


VW 


On further history, Ms. S reports no recent change in 
bowel habits, no weight loss, and says she feels well. She 
does report that although the bleeding has never been 


(continued) 
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Table 19-7. Diagnostic hypothesis for Ms. S. 


Diagnostic Demographics, Risk Factors, 
Hypotheses Symptoms and Signs Important Tests 


Leading Hypothesis 


Hemorrhoids Painful or painless bright red = Anoscopy 
blood per rectum CBC 


Anal fissures Bright red blood per rectum, External 
often associated with severe inspection and 
pain anoscopy 


Ulcerative colitis Usually associated with Colonoscopy 
diarrhea 
Colon cancer History of anemia or Colonoscopy 


changing bowel habits 
Family history of colon cancer 


CBC, complete blood count. 


associated with pain, it is sometimes associated with con- 
stipation. She has never used any treatment. 


Is the clinical information sufficient to make a 
\ diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Hemorrhoidal Bleeding 


Textbook Presentation 

Hemorrhoidal bleeding typically presents with rectal pain and 
bleeding. The pain is worst with bowel movements, straining, 
or sitting. Occasionally, hemorrhoids can present with painless 


bleeding. 
Disease Highlights 


A. Hemorrhoids are generally classified as external or internal. 

1. External hemorrhoids 
a. Occur below the dentate line. 

b. Present either as painless bleeding or with engorged, 
painful, swollen perianal tissue; or with thrombosis. 
Thrombosed hemorrhoids are purple, extremely painful, 
and may bleed. 

2. Internal hemorrhoids 
a. Occur above the dentate line. 

b. Symptoms can be a feeling of internal fullness, painless 
bleeding, or prolapse. Prolapse is usually painful and 
sometimes associated with bleeding. 

3. Both internal and external hemorrhoids are most 
symptomatic when sitting, straining, and with 
constipation. 

4, Bleeding occurs during defecation and commonly is seen 
on toilet paper when wiping. 


A clinician should always verify a patient’s 
self-diagnosis of hemorrhoids. Many patients 
refer to all perianal symptoms as hemorrhoids. 


Evidence-Based Diagnosis 


A. Hemorrhoidal bleeding is diagnosed by direct observation. 


1. This may be accomplished visually in patients with external 
hemorrhoids. 


2. Patients with internal hemorrhoids require anoscopy to see 
hemorrhoids. 


B. An important question is “When does benign sounding 


anorectal bleeding need a more extensive evaluation than 
an anal exam with or without anoscopy?” 


1. One study looked at 201 patients whose review of 
symptoms revealed rectal bleeding. 


a. 24% of these patients were found to have serious 
disease. The diseases were polyps (13%), colon cancer 
(6.5%), and IBD (4%). 

b. Factors associated with risk of serious disease were age, 
short duration of bleeding, and blood mixed with stool. 

c. No cancers were found in patients younger than 50. 

d. 6 of the 37 patients who had a clear source of anorectal 
bleeding (fissures or hemorrhoids) also had polyps or 
cancer. 

2. Another study found only 10 polyps among 314 patients 
under 40 with rectal bleeding compared with 27 polyps 
and 1 case of cancer among 256 patients between the ages 


of 40 and 50. 


. In general, if a young patient (under age 40) with rectal bleed- 
ing does not have a clear anorectal source or if the bleeding 
continues despite treatment of the anorectal source, a more 
complete evaluation (with colonoscopy) should be done. 
Patients over 40 should always be evaluated. 


Although serious disease is rare among young 
people with rectal bleeding, it does occur. 


Treatment 


A. Most hemorrhoids and anal fissures can be treated conserva- 


tively with general recommendations for perianal well being. 
1. Sitz baths to relax anal sphincter. 


2. Analgesia with acetaminophen, topical creams, or short-term 
topical corticosteroids. A doughnut cushion is sometimes 
helpful for prolonged sitting. 


3. Soften stool with increased fluid intake, a high-fiber diet, 
and docusate sodium or mineral oil. 


4. Avoid anything that may lead to constipation. 


5. Avoid prolonged sitting, especially on the toilet. 


. Internal hemorrhoids that prolapse or continue to bleed 
usually require surgical removal. 


. Thrombosed, irreducible internal hemorrhoids and thrombosed 
external hemorrhoids require rapid surgical treatment. 


MAKING A DIAGNOSIS 


WV 


Ms. S has a normal general physical exam. External anal 
exam and digital rectal exam are normal. Anoscopy reveals 
1 large, nonbleeding internal hemorrhoid. A CBC is normal. 


Have you crossed a diagnostic threshold 
for the leading hypothesis, hemorrhoidal 
bleeding? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


The patient has an internal hemorrhoid on exam. This is almost 
certainly, but not definitely, the cause of her bleeding. Because she 
is currently asymptomatic, it would be reasonable to postpone fur- 
ther work-up for now. 


Alternative Diagnosis: Anal Fissures 


Textbook Presentation 


Patients typically have severe rectal pain with bowel movements 
and bright red blood on the toilet paper. On physical exam, a 
fissure can be found at the midline, posterior to the anal opening. 


Disease Highlights 


A. Anal fissures occur secondary to trauma to the mucosa of the 
anal canal, most commonly by hard stool. 


B. Fissures usually present as acute onset, painful defecation, 
usually with bleeding. 
C. Fissures can become chronic. 
1. Pain causes anal sphincter spasm that, in turn, causes 
recurrent trauma. 
2. Chronic fissures can be associated with sentinel piles 
(essentially a thickening of the skin at the end of a fissure). 
D. Fissures are present at the midline. 
1. Fissures are usually posterior in men and can be posterior 
or anterior in women. 


2. Other diagnoses, such as Crohn disease or sexually 
transmitted diseases, should be considered when fissures are 
lateral to the anal opening. 


Evidence-Based Diagnosis 

A. Fissures are diagnosed by direct observation. 

B. Physical exam is sometimes difficult since patients are often in 
pain. 

Treatment 


A. In most cases, general supportive recommendations outlined 
above for the treatment of hemorrhoids will bring relief of 
symptoms in days to weeks. 


B. More chronic fissures often need therapy to relax the anal 
sphincter. 
1. Topical nitrates and injected botulinum toxin are effective. 


2. Surgical sphincterotomy is almost always effective but 
carries a small risk of permanent fecal incontinence. 


CASE RESOLUTION 


v 


One year later Ms. 9 returns to the clinic with recurrent 
bleeding. Anoscopy revealed a bleeding internal hemor- 
rhoid. Symptoms resolve with supportive care, but bleeding 
recurs 1 month later. Colonoscopy is performed and reveals 
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only internal hemorrhoids. The patient declines definitive 
therapy and continues to experience rare episodes of hem- 
orrhoidal bleeding. 


The patient’s history of recurrent bleeding is quite common. Many 
patients with hemorrhoids will have occasional flares. The decision 
to perform colonoscopy was a difficult one. Although her young 
age and presence of an abnormality on anoscopy makes serious 
disease unlikely, evaluation of any patient with recurrent rectal 
bleeding is appropriate. 


REVIEW OF OTHER IMPORTANT DISEASES 
Occult GI Bleeding 


Textbook Presentation 


Occult GI bleeding presents in 1 of 2 ways: either in a patient with 
newly discovered iron deficiency anemia or in a patient with posi- 
tive fecal occult blood tests. 


Disease Highlights 


A. Generally a disease of older patients; average age in most 
studies is the early 60s. 


B. Upper GI lesions cause occult GI bleeding slightly more 
common than lower GI lesions. 


C. The common causes of upper and lower GI bleeding account 
for most causes of occult GI bleeding. 


D. Long-term aspirin, NSAID, or alcohol use is found in about 
40% of patients with an upper GI tract lesion. 


E. About 5% of patients have lesions of both the upper and 
lower GI tract. 


Evidence-Based Diagnosis 


A. All patients with occult GI bleeding need evaluation of the 
GI tract. 


B. All patients with iron deficiency anemia need to have the cause 
of the iron deficiency identified (see Chapter 6, Anemia). 
1. Iron deficiency is usually due to chronic blood loss. Rarely, 
it is due to poor iron intake or iron malabsorption. 


2. Menstrual and GI blood loss are the most common sources. 


3. All men, all women without menorrhagia, and all women 
over 50 (even those with menorrhagia) need to have an 
evaluation of the GI tract. 


4. Women under age 40 with menorrhagia do not necessarily 
need further GI evaluation unless they have GI symptoms 
or a family history of early colon cancer. 


5. Women between 40 and 50 years of age with menorrhagia 
need to be managed carefully. They should be asked about 
minimal GI symptoms (celiac disease causes iron deficiency 
through malabsorption and the symptoms can be easily 
attributed to irritable bowel syndrome). There should be a 
low threshold for recommending colonoscopy in this subset 
of patients. 


Always determine the source of blood loss in 
occult GI bleeding and iron deficiency anemia. 


C. Evaluation of the GI tract in patients with occult GI bleeding 
should be done as follows: 
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1. Colonoscopy alone is sufficient in patients with only a 
positive fecal occult blood test and no iron deficiency. 


2. Evaluation of entire GI tract is recommended by most 
experts for those patients with iron deficiency anemia or iron 
deficiency anemia and positive fecal occult blood testing. 


3. Video capsule endoscopy should be used in patients in 
whom EGD and colonoscopy are inconclusive. 


Small Bowel Bleeding 


Textbook Presentation 


Patients with small bowel bleeding may present with either occult 
or overt bleeding. Diagnosis of a small bowel source is made during 
small bowel imaging or endoscopy after negative evaluation of the 
colon and upper GI tract. 


Disease Highlights 


A. 5-10% of patients with GI bleeding have a negative evaluation 
of the upper and lower GI tract. 
1. With current endoscopic and radiologic techniques, 
approximately 75% of these patients will be found to have 
a small bowel source of bleeding. 


2. The remainder of cases have lesions of the upper or lower 
GI tract missed on initial EGD and colonoscopy. 


B. Sources of bleeding 


1. Angiodysplasia is the most common source of bleeding in 
the small bowel. 


2. Crohn disease, Dieulafoy lesions, malignancy (accounting 
for about 10% of small bowel bleeding), and Meckel 
diverticula are other common causes. 


C. Obscure GI bleeding, which used to refer to GI bleeding 
with negative upper and lower endoscopy, now only refers to 
GI bleeding with normal upper and lower endoscopy as well 
as small bowel evaluation by advanced endoscopic or radio- 
graphic procedures. 


Evidence-Based Diagnosis 


A. A directed history may provide clues to the source of small 
bowel or obscure GI bleeding. Ask about the use of medications 
that can cause mucosal damage (eg, NSAIDs, bisphosphonates) 
as well as a history of diseases that predispose patients to 
GI bleeding (HIV, neurofibromatosis). 


B. Repeat endoscopy, looking for lesions that were missed on the 
initial evaluation, is often the initial step in the diagnosis. 


C. If repeated upper and lower endoscopies are negative, or if there 
is a high clinical suspicion for a small lesion, enteroscopy and 
video capsule endoscopy are used to image the small bowel. 

D. There are multiple types of enteroscopy, including 
1. Push enteroscopy, in which a long endoscope (often a 

colonoscope) is passed orally. 
a. Visualization of 40—60 cm of jejunum is common. 
b. Diagnostic yields of 40-75% have been reported. 


2. Deep small bowel enteroscopy (double balloon enteroscopy, 
single balloon enteroscopy, and spiral enteroscopy) can 
achieve visualization of the entire small bowel. 


3. Intraoperative endoscopy. 
E. Meckel diverticulum scan uses a nuclear tracer that binds to 
parietal cells. 


1. Sensitivity for detecting a Meckel diverticulum is between 
75% and 100%. 


2. Diagnosis only really considered when obscure bleeding 
occurs in a patient younger than 30. 


Treatment 
The treatment of obscure bleeding varies by the cause of bleeding. 
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| have a patient with headache. How do | 
determine the cause? 


Jennifer Rusiecki, MD 


CHIEF COMPLAINT 


PATIENT v 


Ms. M is a 34-year-old woman who comes to an outpatient 
practice complaining of intermittent headaches. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Headache is one of the most common physical complaints. 
Because < 1% of all headaches are life-threatening, the challenge is 
to reassure and appropriately treat patients with benign headaches 
while finding the rare, life-threatening headache without excessive 
evaluation. 

Headaches are classified as primary or secondary. Primary head- 
aches are syndromes unto themselves rather than signs of other 
diseases. Although potentially disabling, they are reliably not 
life-threatening. Secondary headaches are symptoms of other ill- 
nesses. Unlike primary headaches, secondary headaches are poten- 
tially dangerous. 

The distinction between primary and secondary headaches is 
useful diagnostically. Primary headaches, such as tension head- 
aches, are diagnosed clinically, sometimes using diagnostic criteria 
(the most commonly used are published by the International 
Headache Society, IHS). Traditional diagnostic studies (laboratory 
studies, radiology, pathology) cannot verify the diagnosis. Second- 
ary headaches, such as headaches caused by central nervous system 
(CNS) tumors, often can be definitively diagnosed by identifying 
the underlying disease of which the headache is a symptom. 

Clinically, primary and secondary headaches can be difficult to 
distinguish. The single most important question when developing 
a differential diagnosis for a headache is, “Is this headache new 
or old?” Chronic headaches tend to be primary, while new-onset 
headaches are more likely to be secondary. This is the first and most 
important pivotal point in diagnosing headaches. This distinction 
is not perfect. There are some chronic headaches that are second- 
ary headaches (headaches caused by cervical degenerative joint 
disease for example) and even classic, primary headaches (such as 
migraines) can present as a new headache. The differentiation of 
old versus new also depends on how rapidly a patient brings his 
or her symptoms to medical attention. This being said, the classi- 
fication of headaches as primary versus secondary and new versus 
old provides not only a memorable framework for the differential 
diagnosis but also a clinically useful structure by which the differ- 
ential can be organized by pivotal points. The differential diagnosis 


What is the differential diagnosis of 
headache? How would you frame the 
differential? 


351 


appears below. Figure 20-1 shows the potential diagnoses in a more 
algorithmic form as they are often considered clinically. The IHS’s 
classification website (https://www.ichd-3.org/) is also a terrific 
resource for an annotated differential diagnosis. 


A. Old headaches 
1. Primary 
a. Tension headaches 
b. Migraine headaches 
c. Cluster headaches 
. Secondary 
a. Cervical degenerative joint disease 
b. Temporomandibular joint syndrome 
c. Cranial neuralgias (maybe either primary or secondary) 


d. Headaches associated with substances or their 
withdrawal 


(1) Caffeine 
(2) Nitrates 
(3) Analgesics (often presenting as chronic daily 


headaches) 
(4) Ergotamine 

B. New headaches 

1. Primary 

a. Benign cough headache 

. Benign exertional headache 
Headache associated with sexual activity 
. Benign thunderclap headache 


ene 


Idiopathic intracranial hypertension (pseudotumor 
cerebri) 


. Secondary 
a. Infectious 
(1) Upper respiratory tract infection 
(2) Sinusitis 
(3) Meningitis 
b. Vascular 
(1) Temporal arteritis 
(2) Subarachnoid hemorrhage (SAH) 
(3) Parenchymal hemorrhage 
(4) Malignant hypertension 
(5) Cavernous sinus thrombosis 
. Space-occupying lesions 
(1) Brain tumors 
(2) Subdural hematoma 


Obtain 
appropriate 
imaging 


Yes 
= 


Is the headache 
new or old? 


Old 


Are there indications for 
brain imaging? 


Treat 
migraine 


(See Evidence-Based 
Diagnosis section 
for migraine) 


No 


New 


Is the headache of hyperacute onset 
(seconds to minutes) or are there 
neurologic symptoms or signs? 
(potential diagnoses: subarachnoid 
hemorrhage, hemorrhagic stroke, 
cough, sexual or exertional headaches) 


No 


Yes 


Does the headache 
fulfill the highly specific 
POUNDing mnemonic for 
migraines? (See Evidence-Based 
Diagnosis section for migraine) 


Noncontrast head CT. 
If negative, consider LP. 


Does the patient have fever, confusion or 
meningismus leading to suspicion for an 
infectious cause? (potential diagnoses: 
meningitis, encephalitis) 


Migraine, tension, 
cluster headache 
or other primary 
headache 


No 


Yes 


Consider LP with or 
without brain imaging 


No 


Yes 


Does the headache fulfill criteria for 
a primary headache? 


Is the headache throbbing or are 
there abnormal temporal arteries, 
jaw claudication, or visual changes? 
(potential diagnoses: temporal arteritis, 
idiopathic intracranial hypertension) 


Treat the 
underlying 
disease 


No 


Yes 


Fundoscopic exam. If likelihood 
of temporal arteritis is high, 
prescribe corticosteroids and 
obtain temporal artery biopsy 


No 


Yes 


Could the headache be a symptom 


of a chronic disease (eg, cervical DJD, 


a pain syndrome, depression)? 


Have any new medications been 
added or withdrawn or are 
medications being overused? 
(potential diagnoses: headaches 
caused by a substance or its withdrawal) 


Yes 


Withdraw substance and monitor 
response to supportive care 


No 


No 


Consider atypical primary 
headache syndromes. 


Consider other causes of new 
headaches including new 
primary headaches. 


DJD, degenerative joint disease; LP, lumbar puncture. 


Figure 20-1. Diagnostic approach: headache. 
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d. Secondary morning headaches 
(1) Sleep disturbance 
(2) Nighttime hypoglycemia 


e. Postconcussive syndrome 


WW 


Ms. M reports similar headaches for 10 years. She comes 
in now because while they used to occur 2-5 times a year, 
they have become more frequent, occurring 5-4 times 
a month. The headaches are so severe that she is unable 
to work while experiencing one. She describes them as a 
throbbing pain behind her right eye. (When describing the 
headache, she places the base of her hand over her eye with 
her fingers wrapping over her forehead.) The headaches are 
often associated with nausea and, in the last few months, 
she has occasionally vomited with them. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The severity and chronicity of the headaches are pivotal points in 
this case that enable us to limit the differential. Ms. M’s headaches 
are both severe headaches and old headaches. This fact is reassur- 
ing, meaning that her headaches are most likely a primary head- 
ache syndrome. In a young healthy person with chronic headaches, 
migraine, tension, and cluster headaches are most likely. Given the 
severity of the headaches, migraines are more likely than tension 
headaches. Given the severe, throbbing nature of the headaches, a 
vascular cause should at least be considered. An intracranial aneu- 
rysm could cause similar symptoms, but the chronicity makes this 
less likely. Table 20-1 ranks the differential diagnosis considering 
the demographic information, risk factors, symptoms and signs 
available to us at this point. 


Severity is less important than quality in 
distinguishing a new headache from an old 
headache. A severe headache that is identical in 
quality to chronic headaches is less worrisome 
than a mild headache that is dissimilar to any 
previous headache. 


y 


Ms. M has used ibuprofen in the past with good response, 
but this is no longer working well. Her past history is remark- 
able only for car-sickness as a child. 


ls the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Migraine Headaches 


Textbook Presentation 


Migraines most often first present in women in their teens or 20s. 
The headaches are unilateral and throbbing and are severe enough 
to make it impossible to do work during an attack. They are 
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Table 20-1. Diagnostic hypotheses for Ms. M. 


Demographics, Risk 
Factors, Symptoms 
and Signs 


Diagnostic 


Hypotheses Important Tests 


Leading Hypothesis 


Moderate to severe, 
unilateral throbbing 
headache, sometimes 
associated with aura 


Migraine 
headache 


Diagnostic criteria and 
exclusion of secondary 
headaches 


Tension Chronic, pressure-type Diagnostic criteria and 
headache headache of mild to exclusion of secondary 
moderate intensity headaches 
Cluster Unilateral headache, Diagnostic criteria and 
headaches worst around the orbit or exclusion of secondary 
temporal area, associated headaches 
with conjunctival injection, 
lacrimation or nasal 
congestion 
Active Alternative—Must Not Miss 
Intracranial Acute or subacute CT angiography, 
aneurysm headache MR angiography 
w ee or traditional 
Headache features are angiography 


nonspecific 


occasionally preceded by about 20 minutes of flickering lights in a 
visual field (aura). Patients often find it necessary to lie in a dark, 
quiet room. 


Disease Highlights 


A. The description of migraine headaches adopted by the IHS is, 
“Recurring headache disorder manifesting in attacks lasting 
4-72 hours. Typical characteristics of headache are unilateral 
location, pulsating quality, moderate or severe intensity, aggra- 
vation by routine physical activity and association with nau- 
sea, and/or photophobia and phonophobia.” 


B. Migraine headaches are a chronic headache syndrome caused 
by a neurovascular disorder. Neural events lead to intracranial 
vasodilatation. 


C. They may begin at any age but most commonly begin during 
adolescence. 


D. They are more common (2-3 times) and more severe in 
women than men. 

E. Auras can accompany migraines. 
1. About one-third of patients with migraines have auras. 


2. Auras are usually visual, precede the headache, and last for 
about 20 minutes. 
3. Descriptions of auras 
a. Frequently, patients initially describe a blind spot that 
is later accompanied by “scintillating scotoma” (flashing 
lights, spots of light, zigzag lines, or squiggles). 
b. Auras usually involve 1 portion of the visual field. 


c. Common qualities of auras and their frequencies are 
listed in Table 20-2. 
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Table 20-2. Qualities of migraine auras. 2. Migraine with aura must have at least 2 attacks with the 


following symptoms: 


Types of aura Prevalence a. One or more fully reversible visual, sensory, speech, 
Zigzags 56% motor, retinal or brainstem aura symptoms 
Oe ee eee or ee b. At least 2 of the following characteristics: 
Stars or flashes 83% 
sophie thn areas eee E Eh se eed ste (1) 1 aura symptom that develops gradually over 
Scotoma 40% 5 minutes or 2 or more symptoms occurring in 
Hemianopsia 7% SUCESSOR, 
E arg geet a emer qi rene ge ee ee (2) Each individual aura symptom lasts 5-60 minutes 
Sensory aura 20% , 
PE O (3) At least one unilateral aura symptom 
Bi-Lo ee E NOS sod ete (4) An aura that is accompanied by a headache that 
Motor aura 4% develops within 60 minutes 
Duration of aura Prevalence D. It is important to remember that diagnostic criteria, although 
sn helpful, need to be used carefully when applied to an individ- 
ee ee aee ae eon ee eres ual patient. A patient who clearly has the disease in question 
30-60 minutes 18% may not perfectly fit the criteria. Consider these data about 
E Daeg peters © WMS Fad hg Te ER pee ey ete ey some of classic migraine symptoms: 
> 60 minutes 7% 


1. 50% of patients with migraines have nonpulsatile 


headaches. 
2. 40% have bilateral headaches. 


Data from Smetana GW: The diagnostic value of historical features in primary headache 
syndromes: a comprehensive review, Arch Intern Med. 2000 Oct 9;160(18):2729-2737. 


Diagnostic criteria are more helpful for 
research than patient care. They should be used 
cautiously with individual patients. 


Migraine auras are stereotypical. Listening 
closely to patients with migraines describe their 
aura will make it easy to recognize auras in 1. 
other patients. 


E. There are other less common types of migraine. 


These include headaches with aura lasting > 60 minutes 
and migraine aura without a headache. 


2. These syndromes are difficult to diagnose and require 
exclusion of other diseases (such as cerebrovascular 
accident, transient ischemic attack, or retinal detachment) 
that could cause similar symptoms. 


Evidence-Based Diagnosis 


A. Migraine headaches are among the most severe of all the 
recurrent headache syndromes. (Cluster headache is the other 


f : F. Besides the diagnostic criteria, there are many other aspects of 
primary headache that causes severe pain.) esides the diagnostic criteria, there are y P 


he hi h ive of migraine headaches. 
1. They should be considered in any patient with headaches a a E aie OF 


. are > matic revi he mnemonic P Din 
severe enough to be the chief concern at a doctor visit. 1. A systematic review suggested the mnemonic POUNDing 


MERR ; , ; as a diagnostic test for migraines. 
2. Of initial visits for headaches in the primary care setting, 


90% meet criteria for migraines. a. Is the headache pulsatile 


b. Does it last between 4 and 72 hours without 
medications? 


The diagnosis of migraine headache should be 
seriously considered in any patient who has 
recurrent headaches that cause disability. 


c. Is it unilateral? 
d. Is there nausea? 
e. Is it disabling? 

B. As with other primary headaches, diagnosis is guided by the 


Paes amare ie A : . If4 or 5 questions are answered with “Yes,” the LR+ is 24, 
IHS’s diagnostic criteria rather than by diagnostic tests. 


which rules in the diagnosis of migraine headache. 
C. The criteria for migraines are divided into migraines with and 3 


: . Another review provided test characteristics for various 
without aura. 


headache qualities in distinguishing migraines from tension 


1. Migraine without aura 


a. A patient must have at least 5 attacks that last 4-72 
hours. 


b. The headache must have 2 of the following qualities: 
(1) Unilateral pain 
(2) Pulsating pain 
(3) Moderate to severe pain intensity 
(4) Aggravated by (or cause avoidance of) routine 

physical activity 

c. And have 1 of the following associated symptoms: 
(1) Nausea and/or vomiting 
(2) Photophobia or phonophobia 


headaches. Table 20-3 shows those characteristics that have 
at least a moderate effect on posttest probability. 


4, When differentiating migraines from tension headaches, 
nausea is an important clue to migraines. 


5. Interestingly, some commonly considered characteristics, 
such as headache duration and relationship of headache to 
stress, weather, menses, fatigue, and odors, were not helpful 
in differentiating migraines from tension headaches. 

6. Presence of a family history was helpful in making the 
diagnosis with an LR+ of 5.0. 

7. Patients with migraines are also more likely to have had 


vomiting attacks as children and to have suffered from 
motion sickness. 


Table 20-3. Test characteristics for symptoms of migraine. 
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Table 20-4. Recommended abortive treatments for migraine. 


Criteria Sensitivity (%) Specificity (%) LR+ LR- Drug Considerations 
Nausea 82 96 23.2 0.19 NSAIDs First-line therapy; may be used with 
Bo ae pe eg ee eke antiemetics 
Photophobia 79 87 6.0 O24 eee becca teeta dee ea sea edad ie eae aes 
Tite ee ee Acetaminophen plus Another first-line therapy; may also be used 
eee a a EEA > ice aspirin plus caffeine with antiemetics 
Exacerbated by a 78 37 0:24 Triptans (SQ, PO, IN) For moderate to severe migraines, 
_Physical activity TAT ESAE BEEE I AIE Taare Ta a ae ANES AEE EAE combination with NSAIDs probably more 
Unilateral 66 78 3.1 0.43 effective than monotherapy 
Throbbing 76 77 33 0.32 Dihydroergotamine For moderate to severe migraines; may be 
aa ree ee erate haa oe eet a ote ets ie ye gan tea (SQ, IV, IM, IN) used with antiemetics 
Precipitated by 22 95 4.6 0:82 PRRpRapeepescnernseenoecnciestenetcentec sae erapacepcnnisranr enor spnnacteacecnsanctassceecnssncissass 
chocolate Antiemetics Prochlorperazine more effective than 
Ss a aR a a i (prochlorperazine hydromorphone in randomized controlled 
Precipitated by 38 92 49 0.68 maleate or trials 
cheese 


Data from Smetana GW: The diagnostic value of historical features in primary 
headache syndromes: a comprehensive review, Arch Intern Med. 2000 Oct 9; 
160(18):2729-2737. 


G. Given the severity of migraine, a common issue that comes 
up is whether a patient with a probable migraine requires 
neuroimaging. The following are predictors of abnormal neu- 
roimaging in patients with headaches and are generally agreed 
upon indications. 

1. Abnormal neurologic exam 
2. Symptoms that would be atypical for an aura, especially 
dizziness, lack of coordination, numbness or tingling, or 
worsening of headache with the Valsalva maneuver 
3. Increasing frequency of headaches or a change in headache 
quality or pattern 
. Headaches that awaken patients from sleep 
. New headaches in patients over 50 


. First headache, worst headache, or abrupt-onset headache 


N AVVA 


. New headache in patients with cancer, 
immunosuppression, or pregnancy 

8. Headache associated with loss of consciousness 

9. Headache triggered by exertion 


10. Special consideration should be given to patients who are 
receiving anticoagulants. 


Treatment 
A. Migraines treatment are either abortive or prophylactic. 


B. Abortive therapy 


1. Abortive therapy should be used at the very first sign of a 
migraine. Patients should be advised not to wait until they 
“are sure it is a migraine.” 


2. Effective drugs are outlined in Table 20-4 with the individual 
considerations mainly from the consensus comments from 
the US Headache Consortium. 


C. Prophylactic therapy 
1. While there are no clear guidelines about when to initiate 
prophylactic therapy, patients with more than 4 migraines a 
month or patients with debilitating or prolonged headaches 
(> 48 hours) should be considered for therapy. 


metoclopramide) 


Opioids For moderate to severe migraine. Use 


should be limited because of the risk of 
rebound and medication overuse 


Corticosteroids Rescue therapy for intractable migraines 
Butalbital plus aspirin Occasional use for moderate and severe 
plus caffeine migraines 

Acetaminophen, Occasional use for mild to moderate 
dichloralphenazone, migraines 


and isometheptene 


IM, intramuscular; IN, intranasal; IV, intravenous; NSAIDs, nonsteroidal anti-inflammatory 
drugs; PO, oral; SQ, subcutaneous. 


2. Lifestyle modifications based around trigger identification 


should be discussed with all patients being considered for 
prophylactic therapy. 


. Prophylactic therapy does not need to be used every 


day. It can be used only around the times that migraines 
predictably occur (such as perimenstrually). 


. There are many effective medications in multiple classes. 


Some of the most effective and commonly used are: 

a. Beta-blockers 
(1) Propranolol 
(2) Metopolol 
(3) Timolol 

b. Antidepressants 
(1) Amitriptyline 
(2) Venlafaxine 

c. Anticonvulsants 
(1) Valproic acid 
(2) Topiramate 
(3) Gabapentin 


MAKING A DIAGNOSIS 


Vv 


Ms. M's physical exam, including a detailed neurologic exam, 
is completely normal. 
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Ms. M’s headaches fulfill the criteria for migraine headaches. They 
are pulsatile, unilateral, disabling, and associated with nausea, thus 
fulfilling 4 of the POUNDing criteria. The history of motion sick- 
ness provides another clue. The increasing frequency and severity 
of the headaches is somewhat worrisome, and neurologic imaging 
would be reasonable but not entirely necessary given the high pos- 
itive likelihood of the POUNDing criteria. 


Have you crossed a diagnostic threshold for 
j the leading hypothesis, migraine headaches? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Tension Headaches 


Textbook Presentation 


Tension headaches are the most common type of headache. They 

generally occur a few times each month and are described as 

bilateral and squeezing. They are usually relieved with over-the- 

counter analgesics and are seldom severe enough to cause real 

disability. 

Disease Highlights 

A. The IHS definition of episodic tension-type headache is, 
“Recurrent episodes of H/A lasting minutes to days. The pain 
is typically pressing/tightening in quality, of mild or moderate 
intensity, bilateral in location and does not worsen with rou- 
tine physical activity. Nausea is absent, but photophobia or 
phonophobia may be present.” 


B. Most common type of headache; the 1-year prevalence of ten- 
sion headaches is 63% in men and 86% in women. 


C. The IHS criteria divide tension headaches into multiple sub- 
types: frequent or infrequent episodic, chronic, with or with- 
out associated tenderness of pericranial muscles. 


D. The pathophysiology of tension headaches is still a topic of 
debate; episodic tension headaches are likely related to ten- 
derness and spasm in the pericranial muscles while chronic 
tension headaches are related to changes in the CNS and pain 
pathways caused by the chronic pain of tension headaches. 


E. Tension headaches can be troublesome but are seldom disabling. 


Evidence-Based Diagnosis 


A. Because tension headaches are the most common form of 
headaches, they are the default diagnosis in almost every 
patient with a mild to moderate headache syndrome. 


B. A detailed history and physical exam is required to exclude 
other headache syndromes that require specific treatment. 


C. Special attention should be given to excluding migraines. 
D. The IHS diagnostic criteria for infrequent or frequent episodic 
tension headaches are: 
1. At least 10 previous headaches (fewer than 2 per month is 
infrequent, 2—14 per month is frequent) 
2. Duration of 30 minutes to 7 days 
3. 2 of the following characteristics must be present: 
a. Pressing or tightening (nonpulsating) quality 
b. Mild to moderate in severity (inhibits but does not 
prevent activity) 
c. Bilateral 
d. Not aggravated by routine activity 


4. No nausea or vomiting 


5. Photophobia or phonophobia may be present, but 
not both 


E. Chronic tension-type headaches often develop from the more 
common episodic headaches. These are similar in quality but 
occur at least 15 days of the month. 

1. Chronic tension-type headaches are commonly referred to 
chronic daily headaches. 


2. Chronic tension-type headaches may often be caused by 
overuse of analgesic drugs used to treat headaches. 


Treatment 


A. Episodic tension headaches 
1. Usually treated by patients without the input of a physician. 


2. Simple analgesics (acetaminophen or nonsteroidal anti- 
inflammatory drugs [NSAIDs]) are the basis of most 
treatment. 


3. For more severe headaches, combinations of medications 
that include caffeine can be used. 


4. In patients with frequent, but still episodic tension headaches, 
efforts at stress reduction including biofeedback are helpful. 


B. Chronic tension headaches 


1. These are often quite difficult to treat especially if they have 
been caused by medication overuse. 


2. When treating chronic tension headaches, an important 
intervention is “detoxification,” taking the patient off their 
long-term pain medication regimen. 


a. Long-term use of many headache medications has the 
potential to cause or exacerbate chronic tension headaches. 

b. The most common culprit medications are ergotamine, 
triptans, NSAIDs, caffeine, and opioids. 

c. Detoxification can be difficult and occasionally requires 
hospitalization. 

3. While all previous medications are being withdrawn, the 
addition of an antidepressant and stress management, 
either alone or in combination, are effective. 


a. Amitriptyline is considered first-line prophylactic 
therapy for chronic tension headaches with mirtazapine 
as a second choice. 

b. Even a combination of both tricyclic antidepressants 
and stress management only reduces headache frequency 
and severity by about 50%. 

c. Physical therapy and acupuncture may offer some 
benefit but the data are limited. 


Alternative Diagnosis: Cluster Headaches 


Textbook Presentation 


Cluster headaches are severe headaches that occur in young men, 
often beginning in their 20s. The headache is unilateral, usually 
occurring around the eye or temporal region and is associated with 
ipsilateral conjunctival injection, lacrimation, nasal congestion, or 
rhinorrhea. Sufferers are often restless during attacks. 


Disease Highlights 


A. The prevalence of cluster headaches is about 0.1%. They are 
more common in men than women (4:1). 


B. The headaches are unilateral, severe, and are associated with 
autonomic findings related to both parasympathetic overactivity 
and sympathetic underactivity. 


C. Cluster headaches are generally brief, lasting from 15 minutes 
to 3 hours. 


D. The headaches occur in clusters with frequent headaches 
occurring for 6-12 weeks before a headache-free period. 


Evidence-Based Diagnosis 

A. Classic cluster headaches present in a memorable, stereotyp- 
ical way. 

B. The IHS criteria for a cluster headache are: 

1. The patient must have at least 5 attacks. 

2. The headache must last 15—180 minutes; be severe; and be 
characterized by unilateral pain that is orbital, supraorbital, 
or temporal. 

3. The headache is accompanied by at least 1 of the following: 
a. Ipsilateral conjunctival injection and/or lacrimation 
b. Ipsilateral nasal congestion and/or rhinorrhea 
c. Ipsilateral eyelid edema 
d. Ipsilateral forehead and facial sweating 
e. Ipsilateral miosis and/or ptosis 
f. A sense of restlessness or agitation 


4. Attacks occur anywhere from every other day to 8/day 
during a cluster. 


Treatment 


A. Treatment for cluster headaches is similar to the treatment for 
migraines — either acute abortive or prophylactic therapies 
may be used. 

B. Abortive therapy 


1. High-flow oxygen is the treatment with the least side effects 
and best evidence base. 


2. Triptans, similar to those used in the treatment of migraines, 
are also effective. 
C. Prophylactic therapy 


1. Verapamil is usually considered the first-line therapy for 
preventing cluster headaches. 


2. Corticosteroids and topiramate have also been used 
successfully. 


Alternative Diagnosis: Headache due to 
Unruptured CNS Aneurysm 


Textbook Presentation 
The classic presentation of a headache caused by a CNS aneurysm is 
a new, unilateral and throbbing headache in a middle-aged patient. 


Disease Highlights 


A. CNS aneurysm may present in 3 ways. 


1. Asymptomatic detection: This commonly occurs when a 
patient has a ruptured aneurysm and another, nonruptured 
aneurysm is found during the evaluation. 


2. Acute rupture or expansion (discussed later in this chapter) 
3. Chronic headache 


B. There are few studies of the chronic headaches caused by 
unruptured aneurysms. 


Evidence-Based Diagnosis 


A. The headaches of unruptured aneurysms are nonspecific. 
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1. One study looked retrospectively at the symptoms of 
111 patients referred for therapy of unruptured aneurysms. 


a. 54 of the patients had symptoms referable to the 
aneurysm at the time of diagnosis. 

b. Of the 54 patients with symptoms, 35 (65%) had 
chronic symptoms. 

c. In 18 of these 35 patients, the chronic symptom was 
headache without other neurologic signs. 

d. Patient’s headaches were divided equally between 
unilateral and bilateral. 

2. A more recent study looked retrospectively at the symptoms 
of 5720 patients referred for therapy of unruptured 
aneurysms. 


a. 47% of these patients had headaches or dizziness 
prompting the imaging studies. 

b. Female sex and larger aneurysms were associated with 
higher risk of rupture. 


B. Neuroimaging 


1. CT angiography and magnetic resonance angiography are 
very sensitive means of detecting CNS aneurysms. 


a. CT and MRI are both very sensitivity for aneurysms 
> lcm in diameter (99-100%). 

b. When considering all aneurysms, CT is slightly more 
sensitive than MRI (90% vs 87% for MRI); MRI is 
more specific (95% vs 86%). 

c. CT and MRI are not sensitive for detecting aneurysms 
< 3 mm (CT, 61%; MRI, 38%). 

2. Traditional angiography 
a. Considered the gold standard for diagnosis 
b. Usually required prior to repair 


Treatment 


A. The treatment of CNS aneurysms can be accomplished with 
neurosurgical or endovascular procedures. 


B. Repair of aneurysms < 1 cm in a patient who has not had a 
y 
previous rupture is generally not recommended since the rup- 
ture rates are so low. 


C. Management decisions are difficult in a patient with a small 
aneurysm and a suspicious headache because there is no defin- 
itive way to know whether the aneurysm is causing the head- 
ache prior to surgery. 


V 


Because the quality of Ms. M's headaches had not changed 
at all, the decision was made not to image her brain. She 
was given long-acting propranolol at 80 mg/day as a pro- 
phylactic medication and prescribed oral sumatriptan to 
be used as needed as abortive therapy. At a 1-month fol- 
low-up, the patient reported only a single mild headache for 
which she used ibuprofen. 


CASE RESOLUTION 


The decision to forgo imaging was difficult. Although the like- 
lihood of finding another cause of headaches was small, the fre- 
quency of the patients headaches had changed. Her complete 
response to migraine prophylaxis is diagnostic. 
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CHIEF COMPLAINT 


PATIENT V 


Mrs. L is a 65-year-old woman who comes to an outpa- 
tient clinic complaining of headaches. She reports waking 
up almost every morning with a moderate to severe, bitem- 
poral headache. She reports never having headaches of any 
consequence in the past but has been quite troubled for the 
last 2 months. 


what are the active alternatives, and is there a 
must not miss diagnosis? Given this differential 
diagnosis, what tests should be ordered? 


Y At this point, what is the leading hypothesis, 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mrs. Ls headaches are of concern because she is older and the head- 
aches are new. Her age and the acuity of the headaches are pivotal 
features that limit the differential diagnosis. Both these features 
raise the likelihood that the headaches are secondary and, therefore, 
potentially dangerous. Morning headaches are classically associated 
with brain tumors. Edema forms around the CNS lesion while the 
patient is supine at night leading to headaches from increased intra- 
cranial pressure in the morning. Further history is needed because 
brain tumors are most likely in patients with other types of cancer. 

Morning headaches are also a fairly common symptom of many 
habits, diseases, and exposures. Headaches associated with sub- 
stances or their withdrawals are a common cause of morning head- 
aches. Alcohol, caffeine, and carbon monoxide are probably the 
most common. Morning headaches are frequently the symptoms 
of diseases that are active at night or that disturb sleep. Nighttime 
hypoglycemia and obstructive sleep apnea (OSA) are common 
causes of headaches in this category. Tension headaches should 
always be in the differential of headaches and may, on occasion, 
cause morning headaches. 

The presence of a new, bitemporal headache in an older patient 
should raise the possibility of temporal arteritis. Although these 
headaches are not classically morning headaches, they should still 
be considered. Temporal arteritis will be discussed later in the 
chapter. Table 20-5 lists the differential diagnosis. 


Even more than with most headaches, a careful 
history is necessary in a patient with morning 


headaches. 


X 


Mrs. L reports otherwise feeling well. She says the head- 
aches occur nearly every morning, irrespective of day of 
the week or whether she has slept at home or at her week- 
end house. She denies neurologic symptoms, such as focal 
numbness, weakness, or visual disturbances. She denies 
snoring or excessive daytime somnolence. She read on an 
Internet site that new-onset, morning headaches are clas- 
sic for brain tumors and she is very nervous. 


Her medical history is notable only for noninsulin- 
dependent diabetes mellitus, which has always been under 
good control. She reports no recent change in her diet, 
weight, or medication. 


Medications are 325 mg/day of aspirin, 10 mg/day 
orally of atorvastatin, and 5 mg of oral glyburide taken 
twice daily. 


Is the clinical information sufficient to make 
į a diagnosis? If not, what other information do 


you need? 


Many patients seeking care for a headache 
believe they have a brain tumor. It is important 
to recognize this—a little definitive reassurance 
can go a long way. 


Table 20-5. Diagnostic hypotheses for Mrs. L. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Brain tumor History of malignancy CNS imaging 


Substance Caffeine: Worst when Response to caffeine 
exposure or sleeping late, often 
withdrawal worst on vacations or 
weekends 
Alcohol: Occurs following Relation to alcohol 
intoxication use 
Carbon monoxide Carboxyhemoglobin 
poisoning: Headache that levels 
occurs in an exposed 
cohort and resolves 
upon leaving site of 
exposure 
Morning Nighttime hypoglycemia: 2 am fingerstick 


Most common in 
diabetic persons with 
recent medication or diet 
changes. 


headaches as 
symptoms of 
other diseases 


Obstructive sleep apnea: 


Obesity and daytime 
somnolence 
Tension Chronic, pressure-type Diagnostic criteria 
headaches headache of mild to and exclusion of 
moderate intensity secondary headaches 
Temporal Throbbing headache Erythrocyte 
arteritis sedimentation rate 


Symptoms of Temporal artery 
polymyalgia rheumatica biopsy 


Temporal artery 
abnormalities (such as 
prominence, tenderness, 
beading) 


Leading Hypothesis: Intracranial Neoplasms 


Textbook Presentation 


Brain tumors classically present with progressive morning head- 
aches associated with focal neurologic deficits. 


Disease Highlights 
A. Brain tumors are classified as metastatic, primary extra-axial, 
and primary intra-axial. 
B. The relative frequencies of types of tumors within each type 
are listed below: 
1. Metastatic 
a. Lung, 37% 
b. Breast, 19% 
c. Melanoma, 16% 
2. Primary extra-axial 
a. Meningioma, 80% 
b. Acoustic neuroma, 10% 
c. Pituitary adenoma, 7% 
3. Primary intra-axial 
a. Glioblastoma, 47% 
b. Astrocytoma, 39% 
C. Metastatic tumors are about 7 times more common than pri- 


mary tumors. (Thus, a new headache in a patient with known 
malignancy should be taken very seriously.) 


D. Intracranial neoplasms generally present with seizure; focal 
neurologic signs; or signs of increased intracranial pressure, 
such as headache. 


E. Although the presenting symptoms vary with type of tumor, 
the most common symptoms are 
1. Headache (about 50% of the time) 
2. Seizure 
3. Hemiparesis 
4. Change in mental status 


Evidence-Based Diagnosis 


A. History 
1. The history of a patient’s headache is not particularly 
helpful in making a diagnosis of intracranial neoplasms. 
2. One very good report retrospectively studied 85 patients 
with brain tumors. The symptoms were nonspecific. 
a. 60% of patients had headaches. 
b. Only 2% of patients had headache as the solitary 
presenting feature 
c. 40 patients had preexisting headache disorders but 82.5% 
of these patients had a change in their headache pain 
d. Only 6% were associated with laying supine (a 
symptom classically ascribed to brain tumors). 
e. 40% of patients met the criteria for tension headaches. 
f. Headaches were frequently dull of moderate intensity 
and pain was controlled with nonopiate pain 
medications. 


In patients without a history of cancer, brain 
tumors almost never present as an isolated 


headache. 
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Brain tumor headaches are nonspecific. A 
patient with a new headache and a preexisting 
cancer that could potentially metastasize to the 
CNS should undergo imaging. 


B. Neuroimaging 
1. Contrast-enhanced CT 


a. A reasonable choice for screening patients in whom 
there is a low suspicion. 
b. The sensitivity of a contrast-enhanced CT for 
intracranial neoplasm is around 90%. 
2. MRI with contrast is the procedure of choice for imaging 
brain tumors. The sensitivity of MRI is nearly 100%, and 
the detail provided often suggests a likely pathology. 


Treatment 
A. The treatment of brain tumors depends on the pathology. 


B. Importantly, patients with signs of increased intracranial pres- 
sure or seizure should be hospitalized immediately enabling 
both rapid diagnosis and treatment. 


MAKING A DIAGNOSIS 


Y 


Mrs. Ls physical exam, including a detailed neurologic exam, 
is normal. Laboratory tests done on the day of the visit 
revealed a normal CBC, normal chem-7, and a glycosylated 
Hb of 5.9% (down from 7% 3 months earlier). A noncon- 
trast head CT done on the day of the visit was normal. 


Have you crossed a diagnostic threshold 
for the leading hypothesis, intracranial 
neoplasms? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


Given that intracranial neoplasms are rare in patients without 
preexisting cancers and the presence of morning headaches is 
a nonspecific finding, it is unlikely that the patient has a brain 
tumor. The noncontrast head CT was probably a reasonable test 
to do. Although it is not as sensitive as a contrast-enhanced study, 
with the low pretest probability it effectively rules out a tumor 
and, given the patient’s concern, it was an effective method of 
reassuring her. 

After the normal CT and unrevealing laboratory test results, 
attention must be turned to possible exposures or the “second- 
ary morning headaches.” The patient’s marked drop in her gly- 
cosylated Hb and early morning hypoglycemia are suggestive of 
a diagnosis. 


Alternative Diagnosis: Morning Headaches 
as Symptoms of Other Diseases 


Textbook Presentation 


Various diseases can cause headaches that occur predominantly in 
the morning. The headaches are generally worst upon awakening 
and then improve as the day progresses. Classically, the more com- 
mon symptoms of the underlying disease (daytime hypoglycemia 
with overly controlled diabetes mellitus or daytime somnolence 
with OSA) are present. 
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Disease Highlights 


A. The most rigorously defined morning headaches are those 
caused by disturbed sleep. The sleep disturbance can be of 
almost any etiology. 

1. Primary sleep disturbance 
a. OSA 
b. Periodic leg movement of sleep (PLMS) 
2. Abnormal sleep duration 
a. Excessive sleep 
b. Interrupted sleep 
c. Sleep deprivation 
3. Secondary to another disease 
a. Chronic pain 
b. Depression 
B. Hypoglycemia that occurs while asleep or awake can cause 


headaches. 


Evidence-Based Diagnosis 


A. The attribution of morning headaches to another disease 
depends on the recognition of the underlying disease, its 
treatment, and the response of the presenting headache. 


B. Recognition of the OSA and nighttime hypoglycemia can be 
difficult since clinical clues are nonspecific. 


1. Clinical predictors of OSA are poor (See Chapter 18, 
Fatigue). Polysomnography is diagnostic and will also provide 
information about PLMS and, sometimes, insomnia related 
to chronic pain. 


A sleep study is a reasonable diagnostic test in a 
patient with morning headaches and no readily 
apparent cause. 


2. Nighttime hypoglycemia should be considered in any 
patient with morning headaches who is treated for 
diabetes. Abnormal nocturnal glucose readings and 
resolution of headaches with achievement of euglycemia 
are diagnostic. 


Treatment 
The treatment of morning headaches depends on the cause. 


A. Nighttime hypoglycemia: improve management of diabetes 
mellitus 


B. OSA: Continuous positive airway pressure 
C. PLMS: Carbidopa and levodopa 


D. Pain syndromes: Improve pain control 


Alternative Diagnosis: Headaches Associated 
with Substances or Their Withdrawal 


Textbook Presentation 


These are headaches that occur in close temporal relation to sub- 
stance exposure or substance withdrawal. They resolve when the 
culprit substance is no longer used. 


Disease Highlights 


A. Many substances can cause headaches acutely, with long-term 
use, or after their withdrawal. 


1. Acute exposure 


a. Nitrites (“hot dog headache”) 
b. Carbon monoxide 
2. Long-term exposure (analgesics) 
3. Withdrawal from acute exposure (alcohol) 
4. Withdrawal from chronic exposure 
a. Caffeine 
b. Opioids 
c. Multiple other medications including estrogen, 


corticosteroids, tricyclic antidepressants, selective 
serotonin reuptake inhibitors, and NSAIDs. 


B. Of these headaches, caffeine withdrawal, hangovers, and car- 


bon monoxide poisoning are probably the most common or 
important causes of morning headaches. 


Evidence-Based Diagnosis 


A. Medication overuse headaches 
1. Headache occurring on 15 or more days per month as a 
consequence of overusing a headache medication for more 
than 3 months. 
2. Headaches usually resolve when the medication overuse is 
stopped. 
B. Caffeine withdrawal headaches 
1. The IHS criteria require that: 
a. Patients drink > 200 mg of caffeine daily for > 2 weeks. 
b. The headaches occur within 24 hours of the last caffeine 
intake and are relieved within 1 hour by 100 mg of caffeine. 
c. That the headache resolves within 7 days of total 
caffeine withdrawal. 
2. An average cup of coffee contains about 100 mg of 
caffeine. 
3. Premium coffees may contain significantly more. A 12-02 
(tall) coffee at Starbucks contains 260 mg of caffeine. 
4, The average adult American ingests approximately 280 mg 
of caffeine each day. 


5. Caffeine withdrawal should be suspected if headaches seem 
to occur when coffee intake changes, such as on weekends 
and during vacations. 


Caffeine withdrawal should be considered 
when headaches occur when patients sleep later 
than usual or occur mainly on weekends or 
vacations. 


C. Carbon monoxide poisoning 
1. Presentation runs the spectrum from mild headache to 
headache with nausea, vomiting, and anxiety to coma and 
cardiovascular collapse. 
2. Historical features that increase the suspicion of this 
diagnosis. 

a. A patients headache only occurs in a single location 
and resolves when the patient is removed from this 
setting. 

b. Multiple people in same setting (family members, 
roommates) have similar symptoms. 

c. Carbon monoxide poisoning is most common in 
the winter. 

3. An elevated carboxyhemoglobin level makes the 
diagnosis. Routine arterial blood gas measurements 


and pulse oximetry do not detect carbon monoxide 
poisoning. 


Because carbon monoxide poisoning is poten- 
tially life-threatening, the diagnosis should be 
considered whenever a patient has a potentially 
consistent history. 


Treatment 


A. Treatment of headaches associated with substances or their 
withdrawal depends on the substance. 


B. Patients with headaches from carbon monoxide poisoning 
should be removed from their house while the source is repaired. 


C. Patients with caffeine withdrawal headaches should 
either be weaned off caffeine or counseled on the need 
to continue regular use (an option generally preferred by 
medical students). 
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7 


The patient was asked to set her alarm and check a finger- 
stick glucose at 2 Am. Her reading was 42 mg/dL. 


A tentative diagnosis of morning headaches due to noc- 
turnal hypoglycemia was made. The patient was advised 
not to take the evening dose of glyburide; her headaches 
resolved the next day. At her next visit, the patient's medi- 
cations were inspected. The label on the bottle was correct, 
but inspection of the pills revealed that 10-mg pills had 
been mistakenly dispensed, doubling her dose. 


Adverse effects of medications are common. Although most com- 
monly intrinsic to the medication, they can also be related to inap- 
propriate prescribing or incorrect dispensing. 


CHIEF COMPLAINT 


PATIENT y 


Mr. J is a 27-year-old man who arrives at his primary care 
physician's office complaining of a headache. He has a long 
history of mild tension-type headaches managed with acet- 
aminophen. Three days ago, a severe headache suddenly 
developed while he was weight lifting. He describes this head- 
ache as the “worst headache of his life.’ The headache slowly 
resolved over about 2 hours. He is now feeling completely 
well. He has been afraid to exercise since this headache. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Both the acuity and severity of this headache are worrisome and 
pivotal. The onset during exercise is also concerning. This type of 
headache, one that begins at its peak intensity, is referred to as a 
thunderclap headache. 

Limiting the differential based on the pivotal points of the 
headache being new and of hyperacute onset, SAH is the leading 
hypothesis and must not miss diagnosis. His designation of the 
headache as the “worst headache of his life” is classic for SAH, 
although the resolution of the pain is not typical. Other headaches 
can present in a similar fashion. Benign thunderclap headache is 
a rare headache syndrome that is clinically indistinguishable from 
SAH. Headaches due to cough, exertion, and sexual activity are 
primary headache syndromes that may mimic SAH. A parenchy- 
mal hemorrhage is possible but unlikely given the patient’s age and 
absence of a history of hypertension. 

There are some rare diseases that can occasionally present 
with a thunderclap headache; these include cerebral venous sinus 
thrombosis, pituitary apoplexy, carotid dissection, and spontane- 
ous intracranial hypotension from cerebrospinal fluid (CSF) leaks. 
Table 20-6 lists the differential diagnosis. 


A headache that starts abruptly and reaches its 
maximal severity within seconds (a thunderclap 
headache) should be assumed to be caused by 
an SAH until proven otherwise. 


7 


Mr. J's past medical history is notable only for mild asthma 
for which he uses albuterol as needed. 


On physical exam, he appears well and not in any dis- 
tress. His vital signs are temperature, 56.9°C; pulse, 62 
bom; BF, 112/82 mm Hg; RR, 14 breaths per minute. His 
neck is supple and detailed neurologic exam is also normal. 


Is the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


Table 20-6. Diagnostic hypotheses for Mr. J. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Subarachnoid “Worst headache Noncontrast 
hemorrhage (SAH) of life” head CT scan 


Acute onset Lumbar puncture 


Cough, exertional, Acute headaches History 

and sexual associated with cough, CNS imaging 
headaches exertion, or sexual activity 

Benign thunderclap Indistinguishable Noncontrast 
headaches from SAH head CT scan 

Lumbar puncture 

Intracerebral Headache with focal Noncontrast 
hemorrhage neurologic signs head CT scan 
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Leading Hypothesis: SAH 


Textbook Presentation 

A middle-aged patient experiences “the worst headache of his life.” 
Soon after the headache begins, the patient vomits and develops 
neck pain and stiffness. Patients may also lose consciousness. If the 
patient is alert at the time of medical assessment, focal neurologic 
signs and meningismus may be present on the physical exam. 


Disease Highlights 


A. SAH is primarily caused by rupture of a saccular aneurysm in 
or near the circle of Willis (~ 85%). 


. Aneurysms are present in about 7% of the population. 
. Large aneurysms (> 1 cm) rupture at a rate of about 0.5%/year. 
. The vast majority of ruptures occur in persons 40—65 years old. 


SAH carries a mortality of about 50%. 


HA EOS 


Sentinel headaches are atypical headaches that occur in the 

weeks preceding SAH. 

1. They are thought to be caused by the expansion of, or a small 
leak from, an aneurysm prior to a more catastrophic bleed. 


2. There is controversy as to whether these are a true 
phenomenon. 


Evidence-Based Diagnosis 


A. Pretest probability 
1. SAH accounts for 1—4% of headaches presenting to the 
emergency department. 


2. The following findings are common in patients in whom 
SAH is ultimately diagnosed. (Prevalence figures are 
estimates from 2 large studies.) 


a. Headache, 90% 


b. In patients presenting with headache, 82.4% report a 
thunderclap headache, and 99.2% reported the worst 
headache of their life. 


c. Stiff neck, 75% 
d. Change in mental status, 60% 
e. Stupor or coma, 27% 


B. Diagnostic tests 


1. The Ottawa SAH Rules are helpful to rule out SAH 
(100% sensitivity, 13.6% specific) in acute nontraumatic 


headaches. 
2. Patients can be considered free of SAH if they lack all of 
the following: 
a. Symptoms of neck pain or stiffness 
b. Age > 40 years 
c. Onset during exertion 
d. Thunderclap headache 
e. Limited neck flexion upon exam 


3. The initial diagnostic test is a noncontrast head CT. The 
sensitivity of this test varies with the time since the onset 
of symptoms. 


a. First 12 hours, 97% 
b. 12—24 hours, 93% 
c. Falls to as low as 80% after 2 weeks 


4. Next to angiography, CSF examination for RBCs and 
xanthochromia (the result of first oxyhemoglobin and later 
bilirubin from deteriorating RBCs) is the most accurate 
diagnostic method. 


a. RBCs are seen immediately in the CSF in 100% of 
patients. The specificity, however, can be limited by 
traumatic lumbar punctures. 

b. Sensitivity of RBCs begins to fall after about 24 hours. 

c. Spectrophotometric detection of xanthochromia is 
100% specific for SAH. 

d. Most experts suggest delaying the lumbar puncture for 
6-12 hours after the onset of a headache (if clinically 
safe) in a patient with a suspicious headache and normal 
CT scan since it takes 12—24 hours for the sensitivity to 
reach nearly 100%. 

e. The sensitivity of xanthochromia remains at 100% for 
over 1 week. 

5. In all patients with documented SAH, angiography is 
performed to assist in surgical planning. Angiography 
might also be done for patients in whom the diagnosis is 
unclear even after lumbar puncture. 


C. Importance of correct diagnosis 
1. About 25% of patients with SAH are initially misdiagnosed. 
2. Patients with less severe clinical presentations are most 
commonly misdiagnosed. 


3. Patients who are initially misdiagnosed are only about half 
as likely to have a good or excellent outcome. 


All patients in whom SAH is suspected should 
undergo a noncontrast head CT. If the CT is 
normal, a lumbar puncture should be performed 
in any patient with more than a minimal pretest 


probability. 
Treatment 


A. Prevention of rebleeding 
1. The primary treatment of a SAH is to occlude the culprit 
aneurysm to prevent rebleeding. 
2. This is usually accomplished by deploying platinum coils 
via arterial catheters within the aneurysm to cause occlusion. 
3. Neurosurgical clipping of aneurysms is now second-line 
therapy. 
B. Prevention of cerebral vasospasm and resulting ischemia 


1. The cause of cerebral vasospasm is poorly understood 
but is predicted by the size of the hemorrhage and loss of 
consciousness at the time of hemorrhage. 


2. Calcium antagonists, primarily nimodipine, decrease the 
risk of vasospasm. 


C. Management of hydrocephalus 


MAKING A DIAGNOSIS 


The patient had a thunderclap headache that he describes as the 
worst headache of his life, which mandates urgent evaluation. 


we 


Mr. J is referred from the clinic for a noncontrast head CT. 
The results are normal. 


Have you crossed a diagnostic threshold for the 
Vie leading hypothesis, SAH? Have you ruled out 

the active alternatives? Do other tests need to 

be done to exclude the alternative diagnoses? 


Alternative Diagnoses: Primary Cough 
Headache, Primary Exertional Headache, & 
Headache Associated with Sexual Activity 


Textbook Presentation 


These headaches are primary headaches precipitated by cough, 
exertion (usually involving the Valsalva maneuver), and sexual 
activity. They may mimic SAH. 


Disease Highlights 
A. Cough headaches 


1. More common in men (~3:1) 
2. More common in older patients (mean age, 67) 


3. Last < 1 minute 


B. Exertional headaches 
1. More common in men (~90%) 
2. Occurs in young people (mean age, 24) 
3. Often bilateral and throbbing 
4. Sometimes related to migraines (some patients may induce 
migraines with physical activity) 
5. Last from 5 minutes to 24 hours 
C. Sexual headaches 


1. Also more common in men (~85%) 
2. Mean age, 41 
3. Last < 3 hours 
4, Can occur as 3 types 
a. Dull type: dull headache worsening with sexual 
excitement 
b. Explosive type: SAH-like headache occurring at 
orgasm 
c. Postural type: postural headache developing after 
coitus 


Evidence-Based Diagnosis 


A. Although these headaches may be indistinguishable from more 
concerning headaches, the clinical presentation can sometimes 


help identify the diagnosis. 


B. They should be considered when the headache starts with 
cough, sexual activity, or exercise. 


C. One review suggested other distinguishing features. 
1. Cough headaches 


a. Either represent a primary headache syndrome or 
symptoms of an Arnold-Chiari type I malformation in 
which the cerebellar tonsils protrude out of the base of 
the skull 

b. Headaches lasting > 30 minutes are usually secondary 
to a Chiari type I malformation and occur in younger 
patients. 

2. Sexual headaches 

a. Almost always (93%) benign 

b. Patients with benign sexual headaches tended to have 
multiple episodes of the headache. 

3. Exertional headaches 


a. Represent either the primary headache syndrome or 
secondary headaches (causes include SAH and brain 
tumor). 
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b. Primary exertional headaches are generally 
indistinguishable from secondary exertional headaches. 


Because exertional headaches are clinically 
indistinguishable from SAH, a patient pre- 
senting with such a headache must be carefully 
evaluated to rule out the latter. 


Treatment 


A. Cough headaches are effectively treated with cough suppression 
and NSAIDs. 


B. Exertional headaches are treated by avoiding strenuous activity 
(especially in hot weather or at high altitudes) or by using pre- 
exertion ergotamine, beta-blockers, or NSAIDs. 


C. Sexual headaches are effectively treated with prophylactic 
beta-blockers. 


Alternative Diagnosis: Benign Thunderclap 
Headache 


Textbook Presentation 


The presentation of benign thunderclap headaches is indistin- 
guishable from SAH. The diagnosis is made after normal results 
are obtained on CT scan and lumbar puncture. These headaches 
occasionally recur in an unpredictable way. 


Disease Highlights 
A. Primary headache syndrome 


B. Clinically indistinguishable from SAH but lacks any associated 
neurologic symptoms or signs. 


C. Headaches frequently recur over 1-2 weeks and then intermit- 
tently over years. 


D. In the best study of these headaches: 
1. SAH developed in none of the 71 patients studied. 
2. Headaches generally lasted from 8 to 72 hours. 


3. 51 (72%) of the patients had their headaches unrelated to 
cough, sexual activity, or exertion. 


4. 17% of the patients had recurrent, similar headaches. 


E. In 2018, a case report was published relating a thunderclap 
headache to ingestion of the “hottest pepper in the world.” 


Evidence-Based Diagnosis 


A. Benign thunderclap headaches are diagnosed when there is a 
suspicious clinical presentation and SAH is ruled out. 


B. Given the poor prognosis of SAH, CT scan and lumbar punc- 
ture should be performed in all patients prior to making this 
diagnosis. 


Because benign thunderclap headaches are 
clinically indistinguishable from SAH, they can 


only be diagnosed after SAH has been ruled out. 


Treatment 


A. Treatment is challenging because these headaches are short- 
lived and intermittent. 


B. As-needed analgesics are probably the only reasonable 
therapy. 
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Alternative Diagnosis: Intracerebral 
Hemorrhage 


Textbook Presentation 


Intracerebral hemorrhage (hemorrhagic stroke) generally presents 
in older, hypertensive patients with acute-onset headache and focal 
neurologic symptoms and signs. 


Disease Highlights 


A. Intracerebral hemorrhage accounts for about 10% of strokes, 
being less common than embolic and thrombotic strokes. 


B. Hypertension is the most common cause, followed by amyloid 
angiopathy, saccular aneurysm rupture, and arteriovenous 
malformation rupture. 


C. Among patients with hypertension, Asians and blacks have the 
highest risk of hemorrhagic cerebrovascular accidents. 


D. In young patients (< age 40) without hypertension, diseases 
such as arteriovenous malformation, aneurysm rupture, and 
drug use should be considered. 


Evidence-Based Diagnosis 


A. Patients with intracerebral hemorrhage usually have headache 
and focal neurologic signs. 


B. A thunderclap-type headache is the presenting sign in nearly 
60% of patients. 


C. Vomiting is present in about 50% of patients, and seizures are 
present in about 10%. 


D. Noncontrast CT and MRI are equally accurate in making 
this diagnosis with sensitivities of nearly 100%. MRI may be 
better at detecting hemorrhagic transformation of ischemic 
strokes. 


Treatment 


See the Treatment section under Cerebellar Hemorrhage in 
Chapter 14, Dizziness. 


CASE RESOLUTION 


W 


Given the acute-onset during exercise, the normal neuro- 
logic exam, and the lack of symptoms during the intervening 
3 days, the patient was thought to have primary exertional 
headache. A sentinel headache, preceding a SAH, however, 
was a must not miss alternative. Given this, the patient 
underwent lumbar puncture that revealed no RBCs and 
no xanthochromia. He subsequently experienced a similar 
headache 2 weeks later with exercise. He was then treated 
with preexercise propranolol with good response. 


This patient received the appropriate evaluation. Although he was 
feeling well at the time of the visit, the test threshold for SAH needs 
to be very low given the severity of disease. SAH tends to be misdi- 
agnosed in patients with the mildest symptoms. This is because the 
physician's suspicion is lowest in these patients and because the CT 
scan may be less sensitive in people with presumably small hemor- 
rhages. Accurate diagnosis of these patients is highly desirable since 
they potentially have the best outcomes. 

With a normal CT scan and lumbar puncture, the diagnosis 
becomes either benign thunderclap headache or benign exertional 
headache. The difference is likely semantic, but the headache’s 
onset and recurrence during exercise makes benign exertional 
headache the diagnosis. Intracerebral bleed from an arteriovenous 
malformation was a possibility but was ruled out with the normal 


CT scan. 


CHIEF COMPLAINT 


PATIENT W/ 


Mrs. T is an 0-year-old woman who comes to your office 
complaining of headaches for the past 3 months. She 
reports always having had mild headaches that never trou- 
bled her enough to see a doctor. This headache has been 
persistent, bilateral, band-like, and throbbing. 


At her present visit, she reports no visual changes, no 
recent head trauma, and no neurologic deficits. She does 
report fatigue and says that she has lost about 15 lbs over 
the last month. She denies jaw symptoms. 


Her past medical history is notable for hypertension 
for which she takes losartan, morbid obesity, and a breast 
mass noted 2 years before. The mass was thought to be low 
suspicion for malignancy and the patient declined work-up. 


At this point, what is the leading hypothesis, 
5% what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


This presentation is of concern because the patient is elderly, she 
has a new headache, and she has experienced weight loss. The dif- 
ferential diagnosis must take into account these pivotal points (age, 
subacute onset, and constitutional symptoms). The persistence 
of the headache probably excludes diagnoses such as intracere- 
bral hemorrhage or infections. As we explore the limited differ- 
ential diagnosis for this patient, the patients sex and obesity are 
important. 

Temporal arteritis and malignancy are both possible given the 
patients age and subacute presentation. The throbbing nature of 
the pain and weight loss could certainly be consistent with either 
of these types of headache. The history of a breast mass has to 
make metastatic disease a real consideration. Subdural hematoma 
is possible, but the lack of a history of head trauma or use of anti- 
coagulation medications makes this less likely. Although a diag- 
nosis of tension headaches should be given with extreme caution 
in an elderly person with new headaches, the persistent band-like 
description raises this possibility. A new headache in a woman with 
obesity also raises the possibility of idiopathic intracranial hyper- 
tension. This disease is more commonly seen in young women. 
Table 20-7 lists the differential diagnosis. 
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Table 20-7. Diagnostic hypotheses for Mrs. T. B. It primarily involves the vessels of the aortic arch, particularly 
the external carotid. 


Demographics, Risk C. It affects people over age 50, women more commonly 

Diagnostic Factors, Symptoms Important ihanien. 

Hypotheses and Signs Tests 

: ; D. Although the most common presentation is a new headache, 
„_Leading | dl nc ne temporal arteritis can present with nonspecific manifestations 

Temporal Throbbing headache Erythrocyte of a chronic inflammatory disorder. 

arteritis Symptoms of polymyalgia sedimentation rate 1. Fever 

rheumatica Temporal artery biopsy 


2. Anemia and thrombocytopenia 
Temporal artery 


abnormalities (such as 
prominence, tenderness, 
beading) 


3. Fatigue 
4. Weight loss 
5. Elevated ESR or C-reactive protein 


Temporal arteritis is in the differential diagno- 


Tension Chronic, pressure-type Diagnostic criteria and : i : : 
, ; sis for older people presenting with nonspecific 
headache headache of mild to exclusion of secondary : zs 
: i inflammatory conditions. 
moderate intensity headaches 
Active Alternative E. It can also present with specific complications of the disease. 
Brain tumor History of malignancy CNS imaging 1. Jaw claudication 


2. Blindness (secondary to ophthalmic artery vasculitis) 


, i FE Related to polymyalgia rheumatica 
Idiopathic Severe headache Papilledema : j . ? 
intracranial (SUT 1. 15% of patients with polymyalgia rheumatica have 
hypertension Female gender Exclusion of secondary temporal arteritis. 


causes of intracranial 


Obesity hypertendon 2. As many as 50% of patients with temporal arteritis have 
Lee N ka a E ee polymyalgia rheumatica. 
Other Aternative e G. Rapid diagnosis and treatment are critical to prevent vasculi- 
Subdural Elderly patients with Noncontrast head tis-associated thrombosis in the affected vessels. 
hematoma a history of falls or CT scan 
anticoagulation Evidence-Based Diagnosis 


A. Clinical findings 
1. The clinical signs and symptoms of temporal arteritis are 
not highly predictive. 
2. Two systematic reviews presented test characteristics for 
w many of the commonly cited findings. These are outlined 
in Table 20-8. 
3. A few combinations of signs and symptoms have been 
found to have very high positive LRs. 


Soon after the headache began (3 months prior to her cur- 
rent presentation), she went to an emergency department 
and cervical osteoarthritis was diagnosed. She was given 
ibuprofen, muscle relaxants, and a referral to a rheumatol- a. Headache and jaw claudication: LR+, 8.0 

ogist. She saw the rheumatologist about 2 weeks later. An b. Scalp tenderness and jaw claudication: LR+, 17.0 
ESR done at that visit was 56 mm/h. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 
you need? Table 20-8. Positive LRs for signs and symptoms of 
temporal arteritis. 


Leading Hypothesis: Temporal Arteritis Symptom or Sign LR+ 
Textbook Presentation _Jawclaudication o 67 yg 
Temporal arteritis classically presents in women over age 50 as a Diplopia 35 


bilateral, throbbing headache. Jaw pain and fatigue with chew- 
ing (jaw claudication) may be present. There may be a history of 9 nienn aa A ae Re 
polymyalgia rheumatica or consistent symptoms (shoulder and hip Enlarged temporal artery 43 

girdle pain) and the physical exam can reveal beading and tender- 00 rrr 


ness of the temporal arteries. The erythrocyte sedimentation rate Fc Ai cal o a Sees 
(ESR) is almost always elevated. Temporal artery tenderness 2.6 
Disease Highlights Any temporal artery abnormality 2.0 


A. Temporal (or giant cell) arteritis 1s a corticosteroid-responsive Data from Smetana GW, Shmerling RH: Does this patient have temporal arteritis? 
vasculitis of large arteries. JAMA. 2002 Jan 2;287(1):92-101. 
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4, Reflecting the poor performance of clinical predictors, only 
30—40% of patients referred for temporal artery biopsy 
have the disease. 


Because the clinical signs and symptoms of 
temporal arteritis are not highly predictive, 
temporal artery biopsy should be used in any 
patient in whom the clinical suspicion is even 
moderate. 


B. ESR has been used to “rule out” temporal arteritis. 

1. The sensitivity of an abnormal ESR is 95%. 

2. The test characteristics of the ESR at various cut points are 
shown below. [A normal ESR is usually considered to be 
less than age/2 in men and (age + 10)/2 in women.] 

a. Abnormal: LR+, 1.1; LR-, 0.2 
b. ESR > 50 mm/h: LR+, 1.2; LR-, 0.35 
c. ESR > 100 mm/h: LR+, 1.9; LR-, 0.8 


C. Temporal artery ultrasound 
1. Ultrasound has been used as a diagnostic tool. 


2. Inflamed arteries have a hypoechoic halo around 
the lumen. 


3. Most studies have found this finding to be insensitive and 
not specific enough to avoid biopsy. 


D. Temporal artery biopsy 


1. Considered the gold standard for diagnosing temporal 
arteritis. 


2. Given the difficulty of clinically diagnosing temporal 
arteritis and the common side effects of the treatment, 
temporal artery biopsy is always recommended to establish 
the diagnosis of temporal arteritis. 


3. Although biopsy should be done as quickly as possible 
once the disease is suspected, a short delay after 
beginning treatment (~7 days) probably does not affect 
the results. 


Treatment of temporal arteritis should not be 
delayed to perform a biopsy in a patient in 
whom temporal arteritis is suspected. 


A 


. There are cases of biopsy-negative temporal arteritis. One 
much quoted study gave the following test characteristics 
for temporal artery biopsy: 


a. Sensitivity, 85%; specificity, 100% 
b. LR+, œ LR-, 0.15 


Even in the setting of a negative temporal artery 
biopsy, a patient with very high suspicion for 
temporal arteritis should be monitored closely, 
re-biopsied at a different site, or treated. 


Treatment 


A. The treatment of temporal arteritis is corticosteroids. 
1. Should be started immediately in a patient in whom 
temporal arteritis is suspected. 
2. Can be tapered slowly once there has been clinical remission 
as long as the inflammatory markers (ESR, C-reactive protein) 
remain depressed. 


B. Methotrexate might be an option in patients who have recurrent 
disease upon withdrawal of corticosteroids. 


MAKING A DIAGNOSIS 


W 


Physical exam was notable for vital signs of tempera- 
ture, 37.1°C; BF 130/82 mm Hg; pulse, 72 bpm; RR, 
10 breaths per minute. Head and neck exam revealed prom- 
inence of the temporal arteries. Cataracts limited the fun- 
doscopic examination. Heart, lung, and abdominal exams 
were normal. Breast exam revealed a 2 x 3 cm mass in the 
left breast that was soft and freely mobile, which seemed 
unchanged from a description in the patients chart from 
2 years earlier. Extremity exam was notable for bruises 
over her left elbow and shoulder from a fall. Neurologic exam 
is fully intact. 


Have you crossed a diagnostic threshold for 
r the leading hypothesis, temporal arteritis? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Temporal arteritis certainly remains high on the differential diagno- 
sis. Her headache and physical exam are both suspicious. Assuming 
a pretest probability of about 40% (the usual percentage of positive 
biopsies among people in whom temporal arteritis is suspected), 
the prominence of her temporal arteries (LR+, 2) increases the like- 
lihood of the diagnosis to 57%. 


Alternative Diagnosis: Subdural Hematoma 


Textbook Presentation 


Subdural hematoma is usually seen in older patients with a history 
of falls and neurologic deterioration. The classic triad of symp- 
toms of chronic subdural hematoma is headache, somnolence, and 
change in mental status. 


Disease Highlights 


A. Subdural hematomas may be acute (within 24 hours of 
injury), subacute (1—14 days after injury), or chronic. 


B. Acute and subacute subdural hematomas generally pose little 
diagnostic problem. They usually produce evolving, focal neu- 
rologic deficits. 


C. Chronic subdural hematomas can present with subtle symp- 
toms, weeks to months after trauma and can pose a real diag- 
nostic challenge. 


D. Chronic subdural hematoma is a disease seen in the elderly 
and others with cerebral atrophy. Cerebral atrophy allows 
accommodation of a slowly expanding collection of blood in 
the subdural space. 


E. Risk factors for subdural hematomas are frequent falls, alco- 
holic dependence, and use of anticoagulant medications such 
as warfarin, direct-acting anticoagulants, or aspirin. 


Evidence-Based Diagnosis 


A. History and physical exam 
1. The mean age at diagnosis is around 70 years in most 
studies. 
2. The most common presenting symptoms are falls and 
progressive neurologic deficit. 


3. Head trauma, transient neurologic deficit, seizure, and 
headache are not uncommon modes of presentation. 


4. The absence of a trauma history should not be particularly 
reassuring as this history is often hard to establish. 


The most common presenting symptom of 
chronic subdural hematoma is a history of falls. 
A high index of suspicion should be present for 
subdural hematoma in any elderly patient with a 
history of falls and subacute neurologic deficits. 


B. Neuroimaging 


1. CT scan and MRI are both effective means of diagnosing 
acute subdural hematoma. 


Treatment 


Chronic subdural hematomas are treated with surgical drainage 
unless they are small and asymptomatic. 


Alternative Diagnosis: Idiopathic Intracranial 
Hypertension (IIH) 


Textbook Presentation 

Patients tend to be young women who are obese. Headaches caused 
by IIH are severe, occur daily, and may awaken the patient from 
sleep. These types of headaches are associated with transient visual 
disturbances. 


Disease Highlights 


A. IH is frequently referred to as pseudotumor cerebri. 


B. The characteristics of ITH are well described. 


1. The disease tends to affect young (mean age around 30) 
women (> 90%). 


2. Sufferers are overwhelmingly obese (94%). 


3. Headache is the most common presenting symptom 
followed by transient vision loss and pulsatile tinnitus. 


C. Papilledema is present in the overwhelming majority 
of cases. 


D. IIH carries the risk of permanent visual loss and must be diag- 
nosed and treated. 


Evidence-Based Diagnosis 


A. The diagnosis of IIH is based on recognition of the headache 
syndrome, diagnosis of increased intracranial pressure, and 
exclusion of other causes of increased pressure. 


B. To make the diagnosis of IIH, other causes of intracranial 
hypertension must be excluded, usually by MRI (done prior 
to the lumbar puncture); intracranial hypertension must be 
demonstrated on lumbar puncture (> 250 mm H,O) and 
either or both of the following must be true: 

1. The headache has developed or significantly worsened in 
temporal relation to the development of IIH, or led to its 
discovery. 


2. The headache is accompanied by pulsatile tinnitus and/or 
papilledema. 


3. The headache must improve after lumbar puncture (with a 
postprocedure pressure of 120-170 mm H,O) and resolve 
after treatment of IIH. 


Treatment 


A. Weight loss and carbonic anhydrase inhibitors, which reduce 
the rate of CSF production) are the mainstay of therapy. 


B. Loop diuretics may be used as an adjunctive therapy. 
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C. Surgical procedures (CSF shunting procedures and optic nerve 
sheath fenestration) are rarely used for people with refractory 
disease. 


WV 


Laboratory tests are done, and the patient is sent for a 
precontrast head CT to look for hemorrhage and a post- 
contrast study to increase the sensitivity for parenchy- 
mal lesions. The patient's test results follow: Hb, 9.0 g/dL 
(11.7 g/dL 1 month earlier); HCT, 28.1% (36.6% 1 month 
earlier); ESR, 125 mm/h. The head CT was normal other 
than cerebral atrophy expected for the patient's age. 


Mrs. T was given 6O mg of prednisone daily and referred 
for a temporal artery biopsy. This was done 3 days later 
and was diagnostic for temporal arteritis. Her headache 
improved after 1 week of therapy. Over the next 2 years, 
multiple attempts at weaning corticosteroids failed, and the 
patient continues to take 15 mg of prednisone. While taking 
prednisone, a spinal compression fracture, acne, diabetes 
mellitus, and difficult-to-control hypertension develop. 


CASE RESOLUTION 


The elevated ESR made the diagnosis of temporal arteritis likely 
but by no means certain. Taking the pretest probability of 57%, 
as it stood after the physical exam, an ESR > 100 mm/h raises the 
probability to 72%. This is probably not high enough to accept 
the side effects of long-term prednisone therapy without a more 
definitive diagnosis. 


REVIEW OF OTHER IMPORTANT DISEASES 
Meningitis 
Textbook Presentation 


Classically, meningitis presents with the acute onset of the triad 
of headache, fever, and a stiff neck. Meningitis may occur in the 
setting of a cluster of cases. 


Disease Highlights 


A. The presentation of fever and headache is common and can be 
worrisome, potentially caused by anything from influenza to 
meningitis. The differential includes: 


. Viral infections and almost any other febrile illness 
. Meningitis (bacterial, fungal, viral, or parasitic) 

. Encephalitis 

. Sinusitis 

. CNS abscess 


6. Septic cavernous sinus thrombosis 


WR WN e 


B. Although certainly not the most common cause of fever and 
headache, meningitis is a relatively common, potentially 
life-threatening illness. 


C. Viral causes are 3—4 times more common than bacterial causes 
and have a generally favorable prognosis. 


D. Bacterial meningitis must be treated as a medical emergency. 


E. Community-acquired bacterial meningitis has a mortality rate 
of about 25%. Mortality rates vary by organism. 


E Mortality rates are higher for hospital-acquired infections. 


G. The most common organisms are listed in Table 20-9. 


368 / CHAPTER 20 


Table 20-9. Common causes of meningitis in adults. 2. The CSF in acute bacterial meningitis will demonstrate WBCs 
with neutrophil predominance, low glucose, and high protein. 


Organism Characteristics 


D. Patients with contraindications to lumbar puncture 


Viruses Enteroviruses (echovirus and coxsackievirus) 1. Frequently, the question of contraindication to lumbar 


most common ene, puncture is raised. 
More common in children than adults z F : : 
Summerand Fall predomitiánċe 2. Performing a lumbar puncture in a patient with a CNS 


E A A E mass, elevated intracranial pressure, or a bleeding diathesis 


Streptococcus Most common bacterial meningitis places the patient at risk for complications such as 
pneumoniae in adults of all ages herniation, paraspinal hemorrhage, and death. 
May occur de novo or by contiguous spread : f 
y Ang E 3. CNS imaging should be performed before lumbar puncture 


(sinuses, ears) g : % ; ae ; 
Mortality rates ~ 30% in any patient in whom there is a suspicion of increased 


a aa eer ee eee eS intracranial pressure. 


MNersserid second most common cause overall 4. Findings associated with mass effect on CT scan are 
meningitidis May occur in epidemics 

Most commonly seen in young adults a. Age > 60 years 

Mortality rates ~ 10% b. Immunocompromise 
Listeria Disease of older adults (> 60 years) and c; Preexisting CNS disease 
monocytogenes immunosuppressed (including patients with d. Seizure within the previous week 

diabetes and alcohol abuse) e. Abnormal level of consciousness 
Haemophilus Previously very common cause of meningitis in f. Inability to answer 2 consecutive questions or follow 
influenzae children; now rare because of vaccination 2 consecutive commands correctly 

g- Gaze palsy, abnormal visual fields, facial palsy, arm or 
leg drift, aphasia 


Evidence-Based Diagnosis i . i 
Patients with an abnormal neurologic exam 


A. A review studied patients in Holland in whom community- should undergo CNS imaging prior to lumbar 
acquired bacterial meningitis was diagnosed over a 3 1/2 year puncture. 
time period; the prevalence of various exam features follow: 


1. 95% of patients had at least 2 of the findings of headache, 


If ee ired, : ith 
event heck or menel A 5. If CNS imaging is required, a patient with suspected 


meningitis should have blood cultures drawn and then 


a. 87% had a headache receive empiric antibiotics immediately, undergo a CT 
b. 83% had stiff neck scan, and then have the lumbar puncture. 
c. 77% had temperature > 38.0°C 
d. 69% had a change in mental status Treatment 
2. 33% had focal neurologic findings A. As with all infectious diseases, the specific treatment depends 
3. 34% of those who had imaging done had an abnormal on the pathogen. 
CT scan B. Because of the severity of meningeal infections, empiric therapy 
B. Patients with suppressed immune systems and the elderly are 1s erence while waiting for Gram stain and culture 
less likely to have a stiff neck. ee 
1. Two of the most commonly used meningeal signs are C. Antibiotic treatment should be ordered when the diagnosis 
Kernig (the inability to extend the knee with a flexed hip) of meningitis is suspected and given immediately after CSF 
and Brudzinski (the demonstration of flexion of both the begins to be collected. 
knees and hips upon forced flexion of the neck). D. In adult patients with suspected community-acquired men- 
2. These signs are present in only about 60% of patients with ingitis, the current recommendations are to treat empirically 
meningitis. with a third-generation cephalosporin and vancomycin. 
C. Lumbar puncture E. If Listeria monocytogenes is suspected, ampicillin is also added. 
1. Lumbar puncture is the only means of making a definitive F. Corticosteroids should be added to the regimen in patients 
diagnosis. with a Glasgow coma scale > 8. (Table 20-10). 
Table 20-10. The Glasgow Coma Scale. 
1 2 3 4 5 6 
Eyes Does not Opens eyes in response Opens eyes in response Opens eyes 
open eyes to painful stimuli to voice spontaneously 
Verbal Makes no Incomprehensible Utters inappropriate Confused, Oriented, converses 
sounds sounds words disoriented normally 
Motor Makes no Extension to painful stimuli Abnormal flexion to painful Flexion / Withdrawal Localizes painful Obeys 


movements (decerebrate response) stimuli (decorticate response) to painful stimuli stimuli commands 


Headaches Associated with Head Trauma 


Textbook Presentation 


A common presentation of a posttraumatic headache would be a 
middle-aged person who recently suffered head trauma, usually 
without detectable cranial or neurologic injury, with a headache 
similar in quality to tension headaches. The headaches are often 
associated with symptoms such as irritability or anxiety. 


Disease Highlights 


A. Head trauma can cause serious cranial or neurologic injury 
including subdural, epidural or parenchymal hematoma, SAH, 
cerebral contusion, or depressed skull fracture. 


B. More commonly, head trauma can cause new headaches or 
worsen preexisting headache syndromes. 


C. Trauma-related headaches might occur after minor or major 
trauma. The IHS has distinct criteria for what qualifies as major 
and minor trauma. 


D. A headache associated with head trauma develops within 3 days 
of head injury (or becoming able to report headache after head 
trauma) and resolves after 3 months. 


Evidence-Based Diagnosis 


A. Acute evaluation of head trauma 


1. In a patient with head trauma or a headache seemingly 
associated with head trauma, the first goal is to identify 
important and potentially treatable injury. 


2. The initial test is usually a head CT scan. A difficult question 
is who can be clinically cleared without a CT scan. 


a. Two clinical decision rules (The Canadian Head CT Rule 
and the Nexus II). 


b. Nexus II says that if none of the following signs are 
present, the patient does not need a head CT: Evidence 
of significant skull fracture, scalp hematoma, neurologic 
deficit, altered level of alertness, abnormal behavior, 
coagulopathy, persistent vomiting, age > 65. 

c. The Canadian Head CT Rule is referenced at the end of 
the chapter. 

d. Both rules have nearly 100% sensitivity for clinically 
important brain injuries and injuries requiring 
neurosurgical intervention. 

B. Diagnosis of headache as part of a mild traumatic brain injury 
(concussion) 
1. Headache is a common symptom of postconcussion 
syndrome. 


2. Headache develops in about 25% of patients following 
minor trauma. 
a. These headaches are most likely to be chronic. 
b. They are also most likely to meet criteria for tension-type 


headaches. 


Treatment 


A. Any patient with concern for a concussion should undergo 
cognitive rest immediately following the injury. This may 
involve time away from work/school and be advised to avoid 
computer, television, and phone screens. 


B. Initially, NSAIDs and acetaminophen are helpful to treat 
postconcussion headache. For patients in whom chronic 
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headaches develop, amitriptyline or topiramate can be 


helpful. 
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| have a patient with hematuria. How do | 
determine the cause? 


Sachin Shah, MD 


CHIEF COMPLAINT 


PATIENT X 


Mr. Y is a 56-year-old man who has had several episodes of 
red urine in the past few days. 


hematuria? How would you frame the 


What is the differential diagnosis of 
Ww differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Red urine is not always caused by hematuria. A variety of medi- 
cations, food dyes, and metabolites can cause heme-negative red 
urine, or pigmenturia (Table 21-1). Furthermore, not all dipstick 
tests positive for blood are due to hematuria. In addition to detect- 
ing heme in intact red blood cells (RBCs), urine dipsticks detect 
free hemoglobin (commonly associated with hemolytic anemia) 
and myoglobin (commonly associated with rhabdomyolysis), 
hence leading to false-positive tests for hematuria. 


Whenever the urine dipstick is positive for 
blood, and the microscopic exam of the urine 
does not show RBCs, myoglobinuria and 
hemoglobinuria should be considered. 


True gross (visible) hematuria is always pathologic. Microscopic 
(nonvisible) hematuria may be transient, spurious, or persistent. 
Transient causes of microscopic hematuria include urinary tract 
infections (UTIs) (which sometimes also cause gross hematuria) 
and strenuous exercise; hematuria due to these causes would be 
expected to resolve on repeat testing after 48 hours of treatment or 
after discontinuing exercise for 72 hours. Spurious causes include 
urinary contamination from menstruation and sexual intercourse 
in women. This chapter will focus on persistent, true hematuria. 


All patients with hematuria should have a urine 
culture performed, regardless of the likelihood 
of infection. 


The differential diagnosis of hematuria is often divided into 
microscopic hematuria or gross hematuria. Microscopic hema- 
turia is present when microscopic inspection of at least 2 prop- 
erly collected urine specimens show > 3 RBCs per high-powered 
field (hpf). Gross hematuria is red or brown urine, sometimes 
with blood clots. However, there is considerable overlap in 
the causes of microscopic and gross hematuria, and it may be 
more practical to first consider whether the hematuria is glom- 
erular in origin. Pivotal points that help distinguish glomerular 


hematuria from nonglomerular hematuria include dysmorphic 
RBCs (acanthocytes), red cell casts, new or acutely worsening 
hypertension or proteinuria, and increased creatinine. While these 
abnormalities may also be seen in some of the interstitial and vas- 
cular causes of hematuria, they will not be found when hematuria 
is caused by a renal structural abnormality or an abnormality distal 
to the kidneys. Visible blood clots, which are never due to a glom- 
erular cause, are another pivotal point, indicating a lower urinary 
tract source of the hematuria. 


A. Renal 
1. Glomerular 

a. IgA nephropathy 

b. Alport disease and thin basement membrane 
nephropathy (TBMN) 

c. Other primary and secondary glomerulonephritides 
(1) Postinfectious or infection-related 
(2) Systemic lupus erythematosus 
(3) Goodpasture syndrome 


(4) Henoch-Schénlein purpura (HSP) and other small 
or medium vessel vasculitides 


(5) Hemolytic uremic syndrome (HUS) 
2. Nonglomerular 
a. Neoplastic 
(1) Renal cell or transitional cell carcinoma 
(2) Benign renal mass 
b. Tubulointerstitial 
(1) Nephrolithiasis 


(2) Polycystic kidney disease or medullary sponge 
kidney 


(3) Pyelonephritis 
(4) Acute interstitial nephritis 
(5) Papillary necrosis 
c. Vascular 
(1) Arterial embolus or thrombosis 
(2) Arteriovenous malformation or arteriovenous fistula 
(3) Renal vein thrombosis 


(4) Nutcracker syndrome (compression of left 
renal vein) 


(5) Malignant hypertension 
d. Metabolic (hypercalciuria, hyperuricosuria) 
B. Extrarenal 
1. Ureter 


a. Mass: benign polyp or malignancy 
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Table 21-1. Causes of heme-negative red urine (pigmenturia). 


Causes Examples 


Medications Azathioprine 
Chloroquine 
Deferoxamine 
Doxorubicin 
Ibuprofen 
Iron sorbitol 
Laxatives 
Nitrofurantoin 
Phenazopyridine 
Phenytoin 
Riboflavin 
Rifampin 


Food dyes Beets 
Blackberries 
Food coloring 


Metabolites Bilirubin 
Melanin 
Methemoglobin 
Porphyrin 
Tyrosinosis 
Urates 


b. Stone 
c. Stricture 
2. Bladder 
a. Transitional cell or squamous cell carcinoma 
b. Noninfectious cystitis (radiation or medication 
[cyclophosphamide]) 
c. Infectious cystitis 
d. Stone 
3. Urethra 
a. Urethritis 
b. Urethral diverticulum 
c. Traumatic catheterization 
d. Urethral stricture 
4. Prostate 
a. Benign prostatic hypertrophy (BPH) 
b. Prostate cancer 
c. Post prostatic procedure 
d. Prostatitis 


Figures 21-1 and 21-2 reorganize the differential diagnosis using 
pivotal points and outline the diagnostic approach to hematuria. 


Vv 


Mr. A reports several episodes of painless visible (gross) 
hematuria over the last several days, along with occasional 
mild lower abdominal discomfort. He is feeling well otherwise 
and has no other complaints. His medical history is signifi- 
cant for chronic kidney disease (CKD) stage 3, hyperten- 
sion treated with hydrochlorothiazide and enalapril, and a 
remote appendectomy. He has no family history of kidney 
stones, but his father did have prostate cancer diagnosed 
at age 77. Mr. A has smoked 1 pack of cigarettes per day 
for 35 years. He is a philosophy professor, and has no 


other known toxin exposures. Initial urinalysis shows many 
nondysmorphic RBCs, with no WBCs, bacteria, casts, or 
proteinuria. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. A does not have the pivotal urinalysis findings that suggest 
a glomerular source of the hematuria. Therefore, nonglomerular 
causes should be considered first. The patient’s sex (male), age 
(> 40 years), and 35 pack year smoking history are all risk factors 
for malignancy, so bleeding from a urothelial bladder cancer needs 
to move to the top of the differential diagnosis. Although he does 
not have abdominal or flank pain suggestive of renal colic, stone 
disease is common and should be considered. Prostate cancer, 
BPH, and prostatitis are also common, and men with prostatitis 
may have vague abdominal discomfort, as Mr. A does. Renal cell 
carcinoma (RCC) is rare but must always be considered in a patient 
with hematuria. The otherwise bland urinalysis makes interstitial 
causes and UTI unlikely. He has no history of radiation or chemo- 
therapy to suggest an associated cystitis. Table 21-2 lists the differ- 
ential diagnosis. 


v 


Mr. As physical exam is normal, with no abdominal masses 
or tenderness. External genitalia are normal, and digital 
rectal exam shows a symmetric, nontender prostate with- 
out nodules. Serum creatinine is 1.6 mg/dL, unchanged 
from previous values. 


Urine culture is negative. 


Is the clinical information sufficient to make a 
t diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Bladder Cancer 


Textbook Presentation 


Bladder cancer classically presents as painless visible (gross) hema- 
turia in an older male smoker. However, episodes of gross hema- 
turia may be intermittent, and thus asymptomatic nonvisible 
(microscopic) hematuria may be the only sign for some patients. If 
present, symptoms may include dysuria or obstructive symptoms. 


Disease Highlights 
A. Accounts for 90% of urothelial cancers 


B. Visible painless hematuria, often intermittent, occurs in 85% 
of patients 
C. Risk factors for bladder cancer 


1. Male sex and white race: bladder cancer is 3—4 times more 
likely to develop in white males than black males or white 
females 


2. Smoking: accounts for 60% of bladder cancers in males 
and 30% in females 


3. Age > 40 years: median age at diagnosis is 70 years 


Negative 


Persistent 
hematuria 


Negative Positive 
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No 
hematuria 


No 
Yes No 


E 
— 


1Symptoms include dysuria, flank pain, abdominal pain, difficulty voiding. 


BP, blood pressure; BUN, blood urea nitrogen; GFR, glomerular filtration rate; U/A, urinalysis. 


Figure 21-1. Diagnostic approach to nonvisible (microscopic) hematuria. 


. Preexisting urothelial cancer (RCC, ureteral, prostate) 
. History of pelvic radiation 

. Chronic UTI 

. Schistosomiasis (in Africa and the Middle East) 

. Industrial chemical/toxin exposure 


CON AW 


a. Kidneys filter and concentrate metabolic toxins into the 
urine which pool in the bladder, promoting oncogenesis 


. Accounts for about 20% of bladder cancers 
. 10- to 20-year latency period between exposure and 


disease 


. Compounds associated with bladder cancer include 


aromatic amines, aniline dyes, nitrates, nitrites, coal, 
and arsenic. 


. Occupations associated with a higher risk of bladder 


cancer include miners, bus drivers, rubber workers, 


374 / CHAPTER 21 


Blood clots 


Menses or 
recent urologic 
procedure 


Observe and 

obtain urinalysis 23 RBC/hpf 
in 1-2 weeks 

No Yes 


hematuria 


Yes 


Proteinuria or 
red cell casts 


240 years old 


No 
No 
Positive hematuria 
Urine culture Treat and repeat 
urinalysis 
Negative 


Persistent 
hematuria 


Figure 21-2. Diagnostic approach to visible (gross) hematuria. 


motor mechanics, leather workers, blacksmiths, machine c. 1.3-10% had prostate cancer 
setters, hairdressers, and mechanics. d. 0.6-2% had RCC 
D. Prognosis: 10-year survival for muscle-invasive cancer still e. 21% had stones 
confined to the bladder is 65-72%. f. 12-13% had BPH 
Evidence-Based Diagnosis Urothelial cancer is a must not miss diagnosis 
A. The diagnostic approach is based on the estimated pretest in patients with gross hematuria not due to an 
probability of disease. infection. 


Bet eel ee cancer in patients with kematiria C. White light flexible cystoscopy with biopsies is the gold 


1. Microscopic hematuria standard for diagnosing bladder cancer; random biopsies 


a. Up to 8.9% of patients had a malignancy in 1 series of bladder tissue are taken to detect carcinoma in situ not 
b. Another cohort found bladder cancer in 3.7%, RCC in visible to the naked eye. 
0, 1 9 . s . 
1%, and ureteral cancer in 0.2%. D. Hexaminolevulinate fluorescence cystoscopy is also useful 
c. Malignancy was extremely rare in patients under the age for detecting carcinoma in situ. 
£40 with micri ic hematuria. 3 ; ; : ; 
OFA U eit micro Copic nemara E. Multiphasic CT urography is done with and without contrast 


2. Gross hematuria: studies generally included older patients 


E and includes imaging in the excretory phase. 
who presented to “hematuria clinics 


1. Has largely replaced other imaging modalities, such 
a. Consistently > 10% had a malignancy and in some as IV pyelogram, ultrasonography, conventional CT, 

studies, the prevalence was > 25% and retrograde pyelography to evaluate unexplained 
b. 20-25% had bladder cancer hematuria 


Table 21-2. Diagnostic hypotheses for Mr. A. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Bladder cancer Painless hematuria Cystoscopy 
sometimes with blood clots Urine cytology 
Smoking history CT urogram 
Male sex 
Toxin exposure 
Age over 40 


Bladder: hematuria, Noncontrast CT 
bladder pain Cystoscopy 


Ureter or kidney: 
hematuria, flank/abdominal 
pain, renal colic 


Benign prostatic Urgency frequency, Rectal exam 
hypertrophy nocturia, urge incontinence, 

stress incontinence, 

hesitancy, poor flow, 

straining, dysuria 
Prostatitis Abdominal pain, recent/ Rectal exam, 


concurrent urinary tract urinalysis, urine 
infection, fever, chills, culture 

urinary retention, recent 

prostate biopsy 


Prostate cancer Hematuria Rectal exam 
Prostate-specific 
antigen 

Renal cell Hematuria CT scan 

carcinoma Flank pain 


Abdominal mass 


2. Comparatively higher sensitivity (92-100%) and specificity 
(94-97%) for the detection of renal masses, urinary tract 
stones, and genitourinary transitional cell carcinomas 

3. May improve the sensitivity of cystoscopy if done first 

4, Delivers a relatively high radiation dose; therefore, some 
guidelines recommend avoiding in low-risk patients 

FE. Ultrasound 

1. The sensitivity of ultrasound for bladder cancer is 63% and 
the specificity 99%. 

2. Ultrasound is less sensitive than CT for detecting renal 
tumors < 3 cm. 

G. Urine cytology and biomarkers 

1. None of the many urine biomarkers investigated has 

adequate test characteristics. 


2. Urine cytology sensitivity is 7-17% for low-grade and 
53-90% for high-grade cancers; specificity is 90-98%. 


Patients aged 40 years or older, or with visible 
urinary blood clots, require cystoscopy even if 
the bleeding is glomerular. 
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Treatment 


A. Superficial or minimally invasive bladder tumors are treated 
with transurethral resection for both diagnostic confirmation 
and cure. 


B. Intravesicular chemotherapy (most often with Bacillus 
Calmette-Guérin [BCG)) is given immediately after the 
operation. 


C. Muscle-invasive tumors are treated with radical cystectomy 
and cisplatin-based chemotherapy. 


MAKING A DIAGNOSIS 


Y 


Although you are concerned about malignancy, because of 
his CKD you order an ultrasound rather than a CT scan. It 
shows a 1 mm stone in the right renal pelvis, and a 2 cm 
cyst in the left kidney. You order a PSA and refer him to 
urology for a cystoscopy. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, bladder cancer? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Nephrolithiasis 
See Chapter 3, Abdominal Pain. 


Alternative Diagnosis: Prostate Cancer 
See Chapter 2, Screening & Health Maintenance. 


Alternative Diagnosis: BPH 
See Chapter 28, Acute Kidney Injury. 


Alternative Diagnosis: Prostatitis 
See Chapter 16, Dysuria. 


Alternative Diagnosis: Renal Cell Carcinoma 


Textbook Presentation 


RCC classically presents with the triad of hematuria, flank pain, 
and a palpable abdominal mass but now is far more commonly 
detected incidentally as a renal mass seen on a radiographic exami- 
nation done for other reasons. 


Disease Highlights 


A. Epidemiology 
1. Arises from the renal epithelium and accounts for over 80% 
of renal cancers, with a 1.6:1 male predominance and peak 
incidence between the sixth and eighth decades of life 


2. About 2% of cases are associated with inherited syndromes 
like von Hippel-Lindau disease 


3. Risk factors 
a. Smoking 
b. Obesity 
c. Hypertension 
d. Toxic exposures 
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e. Acquired cystic kidney disease associated with end-stage 
renal disease (ESRD) 
B. Etiology 

1. The most common histologic form is clear cell, which 
accounts for 75-85% of cases. 

2. Other histologies are papillary (10-15%) and chromophobe 
(5-10%). 

3. The pathogenesis is incompletely understood, but the von 
Hippel-Lindau (VHZ) tumor suppressor gene is mutated in 
most sporadic cases of RCC. 

C. Presentation 


1. Many patients with RCC are asymptomatic until the 
disease is advanced, with roughly 25% having distant 
metastases or locally advanced disease at the time of 
presentation. 


2. Hematuria occurs with tumor invasion of the renal 
collecting system, ranging from microscopic to visible 
blood clots. 


3. An abdominal or flank mass, generally only palpable 
in thin individuals, is usually firm, homogenous, and 
nontender, moving with respiration. 


4. Nonspecific symptoms, such as fatigue, weight loss, and 

anemia, are common. 
D. Prognosis 

1. Stage I: 5-year survival > 90% 

2. Stage II: 5-year survival of 75-95% 

3. Stage III who undergo nephrectomy: 5-year survival rate of 
59-70% 

4. Stage IV: median survival of 16-20 months; < 10% 5-year 
survival rate for patients with distant metastases 


Evidence-Based Diagnosis 


A. RCC appears as a solid renal lesion on abdominal imaging. 
1. On ultrasound, the mass does not meet criteria for a simple 
cyst. 
2. On CT, features of RCC include thickened irregular walls 
or septa and enhancement with IV contrast. 
B. RCC can remain localized, invade surrounding fascia and 
adjacent organs, and/or metastasize. 
1. CT scan is used for staging. 


CHIEF COMPLAINT 


v 


Mr. 9 is a 24-year-old white man who comes to your office 
after being told there was some blood detected on a 
screening urinalysis obtained 2 weeks ago during an Army 
enlistment physical. He has not seen any blood in his urine, 
is anxious to start basic training, and “doesn't understand 
what all the fuss is about.’ He denies any dysuria, abdom- 
inal pain, fevers, or urethral discharge. Exam is notable for 
a fit, well-developed young man in no acute distress. His 
vital signs were temperature, 37.2°C; pulse, 68 bpm; BF, 
126/75 mm Hg; RR, 16 breaths per minute. His exam is 


a. 78% sensitive and 96% specific for the detection of 
renal vein invasion 

b. 83% sensitive and 88% specific for the detection of 
metastatic adenopathy 

c. 46% sensitive and 98% specific for the detection of 
perinephric invasion 

d. 100% specific for detecting adjacent organ invasion 

2. Bone scan, CT chest, MRI, or PET scanning are used to 
detect distant metastases. 


Treatment 


A. For patients with isolated, solid renal masses, resection with 
either partial or complete nephrectomy is preferred to biopsy 
since it is both diagnostic and therapeutic; consultation with 
urology is essential to determine whether surgery or surveil- 
lance is indicated. 


B. Deciding whether to perform a partial or complete (radical) 
nephrectomy depends on 


1. Stage and location of the tumor 
2. Baseline kidney function 
3. Functional status 


4. Presence of other comorbidities 


C. A reasonable alternative for individuals at high risk 
for complications from surgery is thermal ablation 
(eg, cryotherapy or radiofrequency ablation). 


D. Consultation with oncology is indicated for patients with 
locally advanced or metastatic RCC. 


CASE RESOLUTION 


v 


Mr. As cystoscopy detects a small papillary tumor local- 
ized to the uroepithelium of his bladder. Hexaminolevulinate 
fluorescence cystoscopy does not detect any carcinomas 
in situ. CT urography does not demonstrate any masses 
elsewhere in the upper urinary tract or kidneys. His bladder 
cancer is classified as superficial and he is treated with 
transurethral resection followed by BCG therapy. At a 
follow-up visit 1 year later he is cancer free and feeling well. 


completely normal with a notable absence of abdominal 
pain, costovertebral angle tenderness, urethral discharge 
or testicular pain, and lower extremity edema. 


His screening and in-office urinalyses both show 
2+ protein, 2+ blood, and 5-10 RBCs/hpf. The dipstick 
is otherwise negative, and there are no WBCs or bacteria. 
Microscopic analysis of the urine in the office also reveals 
occasional dysmorphic RBCs but no RBC casts. 


At this point, what is the leading hypothesis, 
t what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. S is asymptomatic with nonvisible (or microscopic) hema- 
turia. Based on the 2 separate urinalyses, it is persistent. In patients 
younger than 40 without risk factors, cancer is an uncommon cause 
of asymptomatic nonvisible hematuria; in the absence of lower 
urinary symptoms, a urologic cause is rare. Notably, the concom- 
itant proteinuria and the dysmorphic RBCs are pivotal points for 
a glomerular source. The most common glomerular causes are IgA 
nephropathy and TBMN. Table 21-3 lists the differential diagnosis. 


Y 


The patient reports no prior medical or surgical history; 
he has not seen a physician since his last pediatrician 
visit at age 18. No one in his family has any known history 
of hematuria or kidney problems. He has been in a stable, 
monogamous relationship with his girlfriend for over a year 
and is not taking any medications or supplements. On more 
detailed questioning, he does recall “5 or 4” previous epi- 
sodes of his urine changing color for a few days, which he 
associated with colds or minor respiratory infections. Basic 
metabolic profile is normal, with a creatinine of 0.9 mg/dL 
and BUN of 12 mg/dL. 


y 


Table 21-3. Diagnostic hypotheses for Mr. S. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 
you need? 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 


Leading Hypothesis 


Thin basement 
membrane 
nephropathy 


Infection-related 
glomerulonephritis 


Alport syndrome 


Episodes of gross 
hematuria (tea-colored 
urine) that coincide with 
respiratory infections 


Family history of 
hematuria without 
history of chronic 
kidney disease 


Antecedent group 

A streptococcal 
pharyngitis 1-3 weeks 
prior to episode of 
gross hematuria, often 
with high BP and 
edema 


Hematuria with 
strong family history 
of progressive 

renal disease and 
sensorineural hearing 
loss 


Urinalysis with 
microscopy 
Serum creatinine 
Renal biopsy 


Urinalysis with 
microscopy 
Serum creatinine 
Renal biopsy 


Urinalysis with 
microscopy 
Serum creatinine 
Antibodies to 
streptococcal 
antigens 


Serum complement 


levels 


Urinalysis with 
microscopy 
Serum creatinine 
Family history 
Renal biopsy 
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Leading Hypothesis: IgA Nephropathy 


Textbook Presentation 


IgA nephropathy (IgAN) most commonly presents with visible 
hematuria within 12-72 hours of a mucosal (typically an upper 
respiratory) infection. It can also be discovered upon detection of 
asymptomatic, nonvisible hematuria with or without proteinuria 
during routine medical screening. 


Disease Highlights 


A. The most common cause of primary glomerulonephritis 
worldwide. 


1. Peak incidence of IgAN is between the second and fourth 
decades of life, though it can present at any age. 


2. Occurs with greatest frequency in Asians and whites. 


B. An important cause of progressive CKD, with ESRD develop- 
ing in up to 50% of patients within 25 years of diagnosis. 


C. Etiology of IgAN 


1. Caused by glomerular deposition of A1 isotype of IgA in 
the mesangium. 


2. No evidence of a role for any specific antigen despite the 
relation between mucosal infections and episodes of visible 
hematuria. 


3. Most cases of IgAN are sporadic, although familial cases 
do occur and appear to be transmitted as an autosomal 
dominant trait with incomplete penetrance. 


D. Clinical manifestations of IgAN 


1. One or more episodes of visible hematuria, usually 
associated with upper respiratory infection (often called 
synpharyngitic hematuria) and sometimes accompanied 
by flank pain and low-grade fever (present in 40-50% of 
patients). 


2. Nonvisible hematuria and typically mild proteinuria, 
detected incidentally on routine screening (present in 


30—40% of patients). 


3. Advanced, progressive CKD, hypertension, and heavy 
proteinuria, in addition to hematuria (seen in small 
proportion of patients); nephrotic range proteinuria 
(present in -5% of patients) 


4. IgAN rarely occurs secondary to other conditions 
like cirrhosis, celiac disease, and HIV infection, all 
of which are associated with a high frequency of IgA 
deposition. 


Evidence-Based Diagnosis 


A. Urine dipstick with microscopy and culture should be used 
to rule out infection, confirm the findings of hematuria, and 
evaluate for proteinuria. 


B. A definitive diagnosis can only be made by renal biopsy with 
immunofluorescence or immunoperoxidase studies for IgA 
deposits. 

1. In the absence of proteinuria, hypertension, or decreased 
glomerular filtration rate (GFR), the clinical course (at least 
short-term) of patients with IgAN is generally benign and 
kidney biopsy is usually not indicated; periodic monitoring 
is recommended in these cases. 

2. Proteinuria (> 500-1000 mg/day), elevated serum 
creatinine, or hypertension suggests more severe or 
progressive disease and are indications for kidney biopsy to 
establish the diagnosis. 
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C. The pathognomonic biopsy finding of IgAN is prominent, 
globular deposits of IgA in the mesangium on immunofluores- 
cence microscopy. 


Treatment 


A. Patients with isolated hematuria, normal GFR, and 
no significant proteinuria should be monitored every 
6-12 months for signs of progression (worsening 
proteinuria, BP, and GFR). 


B. Clinical predictors of progression of IgAN, including 
proteinuria > 500-1000 mg/day, decreased GFR, and 
hypertension often signal the need for treatment. 


C. Treatment is primarily aimed at reducing proteinuria and 
optimizing BP to minimize risk of progression. 
D. Treatment of progressive IgAN 
1. Angiotensin-converting enzyme (ACE) inhibitor or 
angiotensin-receptor blocker (ARB) therapy slows progression 
by optimizing BP control and reducing proteinuria. 
2. Fish oil has also been used in IgAN patients with 
> 1000 mg/day of proteinuria despite 3-6 months of 
ACE inhibitor or ARB therapy, although a benefit has 
not been clearly established. 
3. Some patients with IgAN with signs of more 
severe inflammatory disease on biopsy may require 
immunosuppressive therapy. 
4. Kidney transplantation is an option for patients with 
IgAN who have had progression to ESRD, but recurrence 
is common. 


MAKING A DIAGNOSIS 


Ww 


A spot urine total protein to creatinine ratio, to quantify the 
amount of protein in the urine, is found to be 1100 mg/day. 
He now remembers that he did have a sore throat prior to 
the first urine sample. 


Have you crossed a diagnostic threshold for 
į the leading hypothesis, IgA nephropathy? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Thin Basement 
Membrane Nephropathy 


Textbook Presentation 

Most individuals with TBMN have isolated hematuria with nor- 
mal kidney function, no or minimal proteinuria, and a uniformly 
thinned glomerular basement membrane (GBM) on electron 
microscopy analysis of biopsy specimen. 


Disease Highlights 
A. The most common cause of persistent hematuria in children 
and adults 
1. Occurs in at least 1% of the general population and is often 
familial 
2. A family history of hematuria is present in 30-50% of 
TBMN cases. 


B. Characteristically presents with persistent or intermittent 
hematuria incidentally discovered on routine urinalysis 
1. Most patients have isolated hematuria, which can present at 
virtually any age, without proteinuria or kidney impairment. 


2. Dysmorphic RBCs are commonly seen, and RBC casts may 
occur. 

3. Episodes of visible hematuria may occur in a small percentage 
of individuals with TBMN (12%) but are far more common 
in Alport syndrome (33%) and IgA nephropathy (88%). 

4. Proteinuria is rarely seen in children with TBMN, but mild 
proteinuria (up to 1 g/day) may be seen in a minority of 
adult patients. 


C. TBMN is caused by defects in type IV collagen genes, which leads 
to a diffuse thinning of the GBM seen on electron microscopy. 


D. The long-term prognosis in most patients with true TBMN is 
excellent. 


Evidence-Based Diagnosis 


A. The only way to definitively diagnose TBMN is by kidney 
biopsy and electron microscopy. 

1. Kidney biopsy is usually not performed in patients with 
isolated hematuria, normal kidney function, and no or 
minimal proteinuria. The diagnosis is often inferred in 
these patients with positive family history of hematuria and 
negative family history of CKD. 

2. Kidney biopsy is more commonly performed in patients 


with suspected TBMN who also have proteinuria 
(> 200-300 mg/day). 

B. Biopsy reveals diffuse, uniform thinning of the GBM on 
electron microscopy, and the absence of other significant 
glomerular pathology. 

C. Immunohistochemical evaluation of the type IV collagen 
alpha-3 to alpha-5 chains is useful in helping distinguish 
between TBMN and early Alport syndrome (with microscopic 
hematuria and thin GBM), as these chains are usually absent 
or abnormally distributed in Alport syndrome. 


Treatment 

A. Progressive CKD with TBMN is rare, but regular follow-up 
and monitoring is important. 

B. While there are no proven therapies for TBMN, a goal BP of 


< 130/80 mm Hg and angiotensin inhibition is recommended 
for patients with TBMN and proteinuria > 1 g/day. 


Alternative Diagnosis: Infection-Related 
Glomerulonephritis 


Textbook Presentation 
The classic presentation of infection-related glomerulonephritis 
(IRGN) is new onset of hematuria, proteinuria, and edema, often 
with hypertension and mild acute kidney injury, following or con- 
current with an infection. 


Disease Highlights 


A. Epidemiology 
1. In the developing world, IRGN (especially poststreptococcal 
glomerulonephritis [GN]) occurs primarily in children (ages 
6-10) and young adults, with a male predominance (2-3:1). 
2. In the developed world, IRGN affects mostly adults, 
especially those with immunocompromising comorbidities 
such as diabetes mellitus and alcoholism. 


B. Etiology 


1. 


Upper respiratory and skin infections are the 2 most 
common sites of infection leading to IRGN, although 
multiple other sites have also been implicated. 


. Historically, most cases have been attributed to group A 


streptococci, specifically Streptococcus pyogenes. 


. More recently, it has become clear that other strains of 


streptococci (groups C and G), staphylococci, gram-negative 
bacilli, mycobacteria, parasites, fungi, and viruses can also 


cause IRGN. 


. One-third to one-half of cases of IRGN in developed countries 


are associated with infections of gram-negative bacilli. 


C. Clinical manifestations 


l. 


Acute nephritic syndrome (poststreptococcal GN is the 

prototypical form) 

a. Presents with hematuria, proteinuria, and edema, often 
accompanied by hypertension and mild acute kidney 
injury 

b. Urinary output usually improves after 5-7 days, followed 
rapidly by resolution of edema and normalization of BP 


. Rapidly progressive nephritic syndrome 


a. Rarely, acute postinfectious GN (usually poststreptococcal) 
is complicated by rapidly worsening GFR 

b. Crescent formation is often present on biopsy but tends 
to be limited. 


. Subclinical or asymptomatic GN 


a. Present in many patients with mild, self-limited 
streptococcal infections 

b. Characterized by low-grade proteinuria (< 1 g/day), 
pyuria, and nonvisible (microscopic) hematuria; often 
goes undetected 


Evidence-Based Diagnosis 


A. In children, nephritis typically follows pharyngitis by 
1-2 weeks and skin infection by 2—4 weeks. 


l. 


2. 


During this time, asymptomatic nonvisible (microscopic) 
hematuria and proteinuria is often present. 

Upon symptomatic presentation (eyelid and diffuse edema, 
smoky colored urine), a urinalysis shows proteinuria (mild 
to nephrotic range), pyuria (97%), and often hematuria 
(30-37%) with RBC casts. 


. Acute kidney injury and hypertension are also common 


(60-80%). 


. Hypocomplementemia is present in 90% of children with 


poststreptococcal GN and 35-80% of adults with IRGN. 
a. C3 is typically low while C4 is normal. 


b. One-third of patients with IRGN will have both low 
C3 and low C4. 


. Serologies for recent streptococcal infection (ASO, 


DNase B, streptokinase, hyaluronidase, anti- NAD) are 
often positive, even when patients do not report recent 
respiratory or skin infection. 


a. The streptozyme test measures all 5 of these 
streptococcal antibodies and performs better than any 
individual antibody measurement alone. 

b. It has a sensitivity of 95% in patients with recent group 
A streptococcal pharyngitis and 80% in those with 
streptococcal skin infections. 


. Biopsy is usually not recommended in children. 


HEMATURIA / 379 


B. Ina significant proportion (45%) of adults, the precipitating 
infection is still present and only discovered at the time IRGN 
is diagnosed. 

1. Adults present with gross hematuria and diffuse edema; 
proteinuria can lead to foamy urine and hypertension can 
cause headaches. 


2. Exam may reveal signs of infection, such as pharyngitis, 
pneumonia, cellulitis/abscess, endocarditis, or urethral/ 


vaginal discharge. 


3. Older adults (25%) may have additional signs of volume 
overload (increased jugular venous pressure, S, gallop, 
pulmonary crackles, lower extremity edema) stemming 
from acute volume overload precipitated by the acute 
kidney injury. 

4. Urinalysis shows at least nonvisible (microscopic) hematuria, 
although gross hematuria is often already present. 


5. Proteinuria (mild to nephrotic range) is usually present, 
and RBC casts may be seen on microscopy. 


6. Biopsy is usually recommended in adults to confirm 
diagnosis and rule out glomerulonephritides that require 
immediate immunosuppressive therapy. 


Treatment 
A. Children should be treated with supportive therapy. 


B. Adults 
1. Treat underlying infection, which is often ongoing at the 
time of diagnosis. 


2. Manage complications of nephritis. 
a. Antihypertensives, specifically ACE inhibitor if 
moderate to heavy proteinuria 
b. Diuretics and sodium restriction 
3. Immunosuppressive therapy is not recommended. 


C. Prognosis 
1. Complete recovery occurs in almost all children, although 
potentially with increased likelihood of CKD and 
hypertension later in life. 


2. Adults with IRGN have a poorer prognosis. 


a. Up to 50% have persistent kidney dysfunction, and up 
to 33% progress to ESRD. 

b. Elderly and diabetic patients have the highest risk of 
persistent CKD and ESRD. 


CASE RESOLUTION 


7 


In the absence of any family history of hematuria or CKD, IgA 
nephropathy is the most likely diagnosis. Mr. S has normal BP 
and kidney function but needs a biopsy because of the pro- 
teinuria. The results show classic IgA nephropathy. Given his 
significant proteinuria, which is a risk factor for more rapid 
decline in kidney function, Mr. S was started on an ACE inhib- 
itor with close BP monitoring for a target < 125/75 mm Hg. 
After 1 month, repeat testing demonstrated persistent 
nonvisible hematuria, stable kidney function, and that the 
proteinuria had decreased to 250 mg/day. Although he was 
disqualified from military service, he continued with regular 
follow-up every 6-12 months and has done well without sig- 
nificant progression of his disease. 
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| have a patient with hypercalcemia. How do | 
determine the cause? 


Adam S. Cifu, MD 


CHIEF COMPLAINT 


PATIENT N 


Mrs. D is a 60-year-old, woman who complains of long- 
standing constipation. Initial laboratory evaluation reveals 
a normal TSH, normal electrolytes, and a calcium level of 
10.8 mg/dL (nl 8.4-10.2). 


What is the differential diagnosis of 
hypercalcemia? How would you frame the 


differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Hypercalcemia is generally detected in 1 of 3 clinical circum- 
stances: asymptomatic patients without risk factors for hypercalce- 
mia; during evaluation of symptoms or findings that can be related 
to hypercalcemia, such as constipation, weakness, fatigue, depres- 
sion, nephrolithiasis, or osteopenia; and in patients presenting with 
severe hypercalcemia and resulting altered mental status. 

Although most cases of hypercalcemia are due to only a hand- 
ful of conditions (primary hyperparathyroidism, hypercalcemia of 
malignancy, chronic kidney disease (CKD), and the milk-alkali 
syndrome), the complete differential diagnosis is extensive. The 
most commonly used framework for the differential is organized 
by pathophysiology. What follows is a somewhat abbreviated list 
organized by etiology. 
A. Parathyroid hormone (PTH)-telated 

1. Primary hyperparathyroidism 


2. Secondary hyperparathyroidism (with calcium 
supplementation) 


3. Tertiary hyperparathyroidism 


4, Lithium therapy (causes hypercalcemia in about 10% 
of patients) 


5. Familial hypocalciuric hypercalcemia (FHH) 


B. Hypercalcemia of malignancy 
1. Secretion of parathyroid hormone-telated protein (PTHrP) 
a. Squamous cell carcinomas 
b. Adenocarcinoma of lung, pancreas, kidney, and others 
2. Osteolytic metastasis 
a. Breast cancer 
b. Plasma cell myeloma (formerly multiple myeloma) 
3. Production of calcitriol (Hodgkin disease) 


C. Vitamin D-related 
1. Hypervitaminosis D 


2. Granulomatous diseases 


D. Other relatively common causes of hypercalcemia 
1. Milk-alkali syndrome 
2. Hyperthyroidism 
3. Thiazide diuretics 
4, Falsely elevated serum calcium (secondary to increased 
serum binding protein) 


a. Hyperalbuminemia 
b. Hypergammaglobulinemia 


Clinically, the differential diagnosis is most commonly orga- 
nized by the pivotal findings of whether or not the PTH is elevated 
and whether the patient has a known malignancy. A useful clinical 
algorithm is presented in Figure 22-1. 

Before returning to the case, it is worthwhile to briefly 
review the basics of calcium metabolism. Calcium levels are 
dictated by the actions of PTH, calcitonin, and calcitriol 
(1,25-dihydroxyvitamin D). PTH levels rise and fall in response to 
serum calcium levels. High levels of PTH stimulate a rise in serum 
calcium by increasing both renal tubular calcium reabsorption and 
bone resorption. PTH also stimulates the conversion of calcidiol 
(25-hydroxyvitamin D) to calcitriol in the kidneys. Calcitriol leads 
to a further increase in serum calcium via increased absorption 
of calcium in the small intestine. Phosphate metabolism is also 
controlled by PTH and calcitriol; PTH generally lowers phosphate 
levels through its effects on the kidney, while calcitriol generally 
raises phosphate levels through its effects on the intestine and 
inhibitory effects on PTH levels. Calcitonin lowers calcium by 
suppressing calcium release from bones by inhibiting the function 
of osteoclasts. 


Y 


Mrs. D comes to your office for an initial visit. Her consti- 
pation has been long-standing and severe enough to lead 
to physician visits over the past 5 years. Evaluation with 
colonoscopy had been normal. Results of laboratory tests, 
drawn over the last few years by previous physicians, show 
normal results (including kidney function and TSH), with 
the exception of calcium levels in the range of 11 mg/dL. 
Despite use of stool softeners and high-fiber supplements, 
she often needs laxatives to move her bowels more than 
once a week. 

(continued) 
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High Normal 


High normal or 
slightly elevated 


CKD, chronic kidney disease; FHH, familial hypocalciuric hypercalcemia; MEN, multiple endocrine neoplasia; PTH, parathyroid hormone; 


PTHrP, parathyroid hormone-related protein. 


Figure 22-1. Diagnostic approach: hypercalcemia. 


In addition to constipation, the patient's other medical 
problems are hypertension and tobacco use. She feels well. 


Her medications are metoprolol and hydrochlorothiaz- 
ide. Family history is notable for hypertension in both 
parents. She is up-to-date on routine healthcare mainte- 
nance (mammography, colonoscopy, Pap smears) and her 
physical exam is unremarkable. 


Following the laboratory results, she was told to stop 
taking the diuretic and return in 1 week to have her calcium 
level and BP rechecked. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


In healthy patients with hypercalcemia, primary hyperparathy- 
roidism is, by far, the most common diagnosis. This disease is 
often asymptomatic or minimally symptomatic. The chronicity of 


this patient’s hypercalcemia, as well as her relatively good health, 
are pivotal points that make this diagnosis even more likely. 
Hypercalcemia related to thiazide use is also possible. Although 
thiazide diuretic-related hypercalcemia is usually caused by under- 
primary hyperparathyroidism, thiazides do occasionally cause mild 
hypercalcemia in patients with no other cause. FHH is another 
cause of chronic, usually asymptomatic, hypercalcemia. Although 
it is usually diagnosed early in life, it can present similarly to 
primary hyperparathyroidism. Most patients with hypercalcemia 
due to a malignancy have a known malignancy when presenting 
with hypercalcemia. Sarcoidosis is not a common cause of hyper- 
calcemia but should could be considered if another diagnosis is not 
made. Table 22-1 lists an appropriately limited differential diagno- 
sis for this patient. 
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After the thiazide diuretic is discontinued, the calcium level 
remains unchanged. A FTH level is drawn. 


Is the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


Table 22-1. Diagnostic hypotheses for Mrs. D. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 

Hypotheses and Signs Tests 
Leading Hypothesis 
Primary Elevated calcium PTH level 
hyperparathyroidism without evident 

underlying disease 

Active Alternatives 
Familial Chronic PTH level 


hypocalciuric 
hypercalcemia 


asymptomatic 
hypercalcemia 


Family history 
Urine calcium 
excretion 


Mild hypercalcemia Trial of thiazide 


often related to cessation 
undiagnosed 
primary 
hyperparathyroidism 
Active Alternative—Must Not Miss 
Hypercalcemia of Usually presents in Diagnosis of 
malignancy patients with known malignancy 
malignancy Demonstration of 
PTHrP or skeletal 
metastasis 
Other Alternative 
Sarcoidosis Pulmonary Demonstration 
disease with hilar of noncaseating 
lymphadenopathy granulomas and 
or interstitial lung exclusion of 
disease other causes of 


granulomatous 
disease 


PTH, parathyroid hormone; PTHrP, parathyroid hormone-related protein. 


Leading Hypothesis: Primary 
Hyperparathyroidism 


Textbook Presentation 


Primary hyperparathyroidism usually presents with hypercalcemia 
found during routine laboratory screening. Occasionally, it is 
detected during the evaluation of nonspecific symptoms, such as 
fatigue or constipation. 


Disease Highlights 


A. Primary hyperparathyroidism most commonly presents with 
a modestly elevated calcium and few (if any) symptoms rather 
than the classic presentation of “stones, bones, groans, and 
psychiatric overtones.” 


Primary hyperparathyroidism accounts for 
more than 90% of cases of hypercalcemia in 
otherwise healthy ambulatory patients. 


B. Etiology of primary hyperparathyroidism 
1. 85% of the cases of primary hyperparathyroidism are due 
to solitary parathyroid adenomas. 


2. Parathyroid hyperplasia, multiple adenomas, and the rare 
carcinoma cause the other 15% of cases. 
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a. Parathyroid hyperplasia can be sporadic or inherited. 

b. Inherited syndromes of parathyroid hyperplasia include, 
among others, the multiple endocrine neoplasia (MEN) 
type I and IIA syndromes. Patients with other relevant 
diagnoses such as pituitary tumors, islet cell tumors, 
medullary thyroid carcinomas, and pheochromocytomas 
should be evaluated for these syndromes. 


C. Clinical manifestations of primary hyperparathyroidism 
1. Nonspecific symptoms such as fatigue, irritability, and 
weakness are more common among patients with primary 
hyperparathyroidism. 


2. Decreased bone density is common in patients with 
primary hyperparathyroidism while classic osteitis fibrosis 
cystica is exceedingly rare today. 


3. Nephrolithiasis is present in 15-20% of patients with primary 
hyperparathyroidism. 


4. Other symptoms of primary hyperparathyroidism probably 
include increased frequency of hypertension, gout, and 
calcium pyrophosphate deposition disease. 


Evidence-Based Diagnosis 


A. Hypercalcemia should be confirmed before evaluating a 
patient for primary hyperparathyroidism. 
1. The calcium level should be remeasured and corrected 
to account for the plasma protein binding of calcium. 
The corrected calcium = Total calcium (mg/dL) + 


0.8(4-albumin [g/dL}). 
2. An ionized calcium level can also be measured. 


B. Other effects of elevated PTH levels (hypercalciuria, 
hypophosphatemia, hyperphosphaturia) are seldom useful 
in differentiating primary hyperparathyroidism from 
hypercalcemia of malignancy—the second most common 
cause of hypercalcemia. 


C. The diagnosis of primary hyperparathyroidism is usually 
straightforward. 
1. The diagnosis is extremely likely in an otherwise healthy 
patient with chronic hypercalcemia. 


2. An elevated PTH level is confirmatory, distinguishing 
primary hyperparathyroidism from hypercalcemia of 
malignancy which has low serum PTH levels. 


3. 10-20% of patients with primary hyperparathyroidism 
have normal PTH levels (a finding that is, in fact, 
inappropriate given the hypercalcemia). In these patients, 
FHH must be excluded. (See the discussion of 
FHH below.) 


4, Of less importance to the discussion here, primary 
hyperparathyroidism can present with a normal 

calcium level. 

a. This is often detected when a PTH level is sent in 
a patient with abnormal parathyroid imaging or 
osteoporosis. 

b. The finding likely represents the earliest stage of 
primary hyperparathyroidism. 

c. Before making the diagnosis of primary hyperparathy- 
roidism with a normal calcium level, other causes of 
elevated PTH with normal calcium should be excluded. 
(1) Vitamin D deficiency 
(2) CKD 
(3) Certain drugs (thiazides, bisphosphonates, 


denosumab, lithium) 
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Treatment 

A. Definitive treatment for primary hyperparathyroidism is 
surgical parathyroidectomy. 

B. Who needs surgery? 

1. Because of the generally benign course of primary 
hyperparathyroidism, not everyone needs surgery. 

2. Recommendations from consensus panels are based on 
who is most likely to progress to symptomatic disease and 
who would benefit most from surgery. 

3. Indications for surgery 
a. Symptoms of hypercalcemia 

. Serum calcium > 1 mg/dL above normal 


b 

c. Creatinine clearance < 60 mL/min 

d. Nephrolithiasis, nephrocalcinosis, or hypercalciuria 
e 


. Osteoporosis (bone density with T score < 2.5 at any 
site) or fragility fracture 


m 


Age < 50 years 
g. Patient preference or patient inability to comply with 
long-term monitoring 
C. This approach to deciding which patients undergo surgery 
appears to be effective. A study observing 52 asymptomatic 
people for up to 10 years demonstrated the disease is usually 
not progressive. 
1. 38 (73%) had no progression of disease 
2. Patients who required surgery did so for the following 
reasons: 
a. Hypercalcemia worsened in 2 patients 
b. Hypercalciuria developed in 8 patients 
c. Low bone density developed in 6 patients 


D. Parathyroidectomy 
1. Parathyroidectomy is markedly effective at inducing 
normocalcemia (95-98%), improving bone density 
(100%), and improving symptoms (82%). 
2. Preoperative imaging is recommended. 
3. Patients undergoing minimally invasive parathyroidectomy 
should have intraoperative PTH monitoring. 


E. Monitoring (for patients not undergoing surgery) 
1. Assessment of symptoms, calcium level, and kidney 
function yearly 


2. Biyearly bone density screening of the hip, spine, 
and wrist 


3. Imaging to detect nephrolithiasis if clinically suspected 


4. Vitamin D deficiency should be treated and patients 
should be encouraged to meet guidelines for calcium intake 
(1000-1200 mg/day). 


FE Ifsurgery is indicated but the patient declines or is unfit for 
surgery, medical therapy is indicated. 

1. Patients should be encouraged to remain active, stay well 
hydrated, and maintain moderate calcium and vitamin D 
intake in order to retain bone health and reduce the risk of 
kidney stones. 


2. Thiazide diuretics and lithium carbonate, both of which 
can exacerbate hypercalcemia, should be avoided. 
3. Bisphosphonates are often used to maintain bone density. 


4. Cinacalcet, a calcium mimetic, most commonly used to 
treat secondary hyperparathyroidism, is also indicated in 
for these patients. 


MAKING A DIAGNOSIS 


7 


Final laboratory test results for Mrs. D follow: 


Calcium: 10.9 mg/dL 

lonized calcium: 6.20 mg/dL (nl 4.60-5.40) 
Inorganic phosphate: 3.5 mg/dL (nl 2.5-4.4) 
25-Hydroxy Vitamin D: 56 ng/mL (nl 20-50) 
PTH: 166 pg/mL (nl < 6O pg/mL) 


A diagnosis of primary hyperparathyroidism was made. 


Have you crossed a diagnostic threshold 
Ma for the leading hypothesis, primary 

hyperparathyroidism? Have you ruled out the 

active alternatives? Do other tests need to 


be done to exclude the alternative diagnoses? 


Other than primary hyperparathyroidism, the differential diagnosis 
of hypercalcemia in a patient with an elevated PTH includes thiaz- 
ide and lithium use, secondary or tertiary hyperparathyroidism, and 
FHH. Given the patients medications, normal kidney function, 
age at presentation, and lack of a family history of hypercalcemia, 
primary hyperparathyroidism is clearly the most likely diagnosis. 
Thiazide diuretic use can be associated with hypercalcemia and 
may have been a contributing factor in the initial presentation. 
FHH would remain a possibility if not for the markedly elevated 
PTH level. 


Alternative Diagnosis: FHH 


Textbook Presentation 
The diagnosis of FHH is usually made in childhood during the 


evaluation of asymptomatic hypercalcemia or during screening 
called for because of a positive family history. The condition may 
also present during adulthood as hypercalcemia with a normal to 


slightly elevated PTH. 
Disease Highlights 


A. The mutation in FHH makes the calcium-sensing receptor, 
found on various tissues throughout the body, less sensitive 
to calcium. In the parathyroid glands, this means that higher 
serum calcium levels are needed to suppress PTH release. The 
defect leads to: 

1. Secretion of PTH inappropriate to calcium levels 


2. Renal absorption of calcium inappropriate to calcium levels 


B. Most patients with FHH are asymptomatic at the time of 
presentation. 


Evidence-Based Diagnosis 


A. FHH is usually easily distinguished from primary hyperpara- 
thyroidism as the former usually has mildly elevated calcium 
levels and a normal PTH level while the latter has an elevated 
PTH level. 


B. Differentiation can be difficult because patients with FHH 
sometimes have a mildly elevated PTH, and patients with 
primary hyperparathyroidism often have mild hypercalcemia 
and have a normal PTH 10-20% of the time. 


C. Two important distinguishing features are: 
1. Patients with FHH usually have family members with 


FHH. The genetic defect is inherited in an autosomal 
dominant manner. 


2. Urinary calcium excretion is reduced in FHH (> 99% 
reabsorption vs < 99% in primary hyperparathyroidism). 
D. Diagnostic Testing 
1. Patients with FHH will have hypercalcemia and a normal 
or slightly elevated PTH. 


2. In the setting of a normal vitamin D level and normal 
calcium intake, urinary calcium < 100 mg/day and 
fractional excretion of calcium < 0.01 (fractional excretion 
of calcium = (urine calcium x serum creatinine)/(serum 
calcium x urine creatinine) suggests FHH. 

3. Serum magnesium is often increased in FHH. 

4, Genetic testing is available when the diagnosis is difficult 
to make. 


Treatment 


Treatment for FHH is not necessary because the hypercalcemia is 
mild and only very rarely leads to complications. 


Alternative Diagnosis: Thiazide-Induced 
Hypercalcemia 


Textbook Presentation 


Thiazide diuretics cause mild hypercalcemia. This hypercalcemia is 
associated with a normal or elevated PTH 98% of the time. 


Disease Highlights 


A. Thiazide diuretics cause hypocalciuria. 
1. Sodium depletion causes increased sodium and calcium 
retention in the proximal tubule. 


2. Thiazides probably also augment the renal effect of PTH. 


B. Thiazide-induced hypercalcemia has traditionally thought 
to be mild and short-lived because in response to the 
hypocalciuria-induced hypercalcemia, PTH secretion is 
suppressed, normalizing calcium levels. 


C. A recent study, however, suggests that hypercalcemia is discov- 
ered, on average, about 5 years after initiation of therapy. 
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Evidence-Based Diagnosis 


A. The diagnosis of thiazide-induced hypercalcemia depends 
on documenting hypercalcemia in a patient taking a thiazide 
diuretic. 


B. Upon discontinuation of thiazide, approximately one-third of 
patients will have resolution of hypercalcemia. 


C. Of the remaining two-thirds, about 80% will be found to have 
primary hyperparathyroidism. 


Treatment 


A patient with transient hypercalcemia after beginning a thiazide 
does not need treatment. Those with persistent hypercalcemia 
after discontinuing therapy should be evaluated for primary 
hyperparathyroidism. 


CASE RESOLUTION 


VY 


The combination of hypercalcemia and an elevated PTH con- 
firms the diagnosis of primary hyperparathyroidism. Based 
on the patients severe constipation, without another 
cause, the decision was made to treat her hyperparathy- 
roidism. On ultrasound, a 3 x 3 cm parathyroid adenoma 
was identified. A minimally invasive parathyroidectomy 
was performed, successfully removing a 4-g adenoma. 
After close monitoring of her calcium levels postoperatively 
(when hypocalcemia can occur), the patient had rapid nor- 
malization of her calcium levels. Her constipation, however, 
persisted. In the end, the constipation was considered to 
be functional and unrelated to the hypercalcemia. 


As discussed above, patient symptoms are an indication for sur- 
gery. In this case, however, since the patient’s symptoms were 
nonspecific, there was no guarantee that they were related to the 
hyperparathyroidism. 


CHIEF COMPLAINT 


Z 


Mrs. W is an 80-year-old woman who is admitted to the 
hospital because of lethargy, abdominal pain, and hyper- 
calcemia. She reports 1 year of epigastric pain that was 
initially mild but has become severe and persistent over 
the last 6 weeks. Her daughter, who found her somewhat 
confused at their weekly lunch, brought her to the office. 


On evaluation, she is found to be lethargic but oriented to 
person and place. Vital signs: temperature, 56.9° C; pulse, 
94 bpm; BF, 110/90 mm Hg; RR, 14 breaths per minute. 
She is orthostatic. Her exam is remarkable for cachexia and 
hepatomegaly. 


Initial laboratory test results in the physician's office were: 


Sodium: 154 mEq/L 
Fotassium: 3.9 mEq/L 


Chloride: 99 mEq/L 

CO,: 26 mEq/L 

BUN: 24 mg/dL 

Creatinine: 0.6 mg/dL 
Glucose: 117 mg/dL 
Calcium: 15.0 mg/dL 
Albumin: 3.9 g/dL 

Total bilirubin: O.9 g/dL 
Conjugated bilirubin: 0.6 g/dL 
Alkaline phosphatase: 600 units/L 
AST: 124 units/L 

ALT: 86 units/L 

Phosphate: 1.4 mg/dL 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 
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This is an elderly woman with abdominal pain and marked 
hypercalcemia. There are multiple pivotal points in this case that 
suggest a diagnosis other than the most common cause of hyper- 
calcemia, primary hyperparathyroidism. These include the degree 
of hypercalcemia and the abnormalities found on physical exam 
and laboratory studies. The patient’s age and hepatomegaly sug- 
gest hypercalcemia of malignancy. Most patients with hypercal- 
cemia of malignancy have a previously diagnosed cancer, but it 
is possible for symptoms of cancer and hypercalcemia to present 
simultaneously or for symptoms of hypercalcemia to be the pre- 
senting symptoms of the malignancy. Malignancy usually leads 
to hypercalcemia through the elaboration of PTHrP or through 
Osseous metastasis. 

The milk-alkali syndrome should be considered. The mod- 
ern version of this syndrome is usually caused by ingestion of 
calcium carbonate in an effort to treat or prevent dyspepsia or 
osteoporosis or as a treatment for secondary hyperparathyroid- 
ism. This syndrome classically presents with hypercalcemia, 
metabolic alkalosis, and acute kidney injury. The presence of 
only 1 of the syndrome’s 3 features (hypercalcemia) makes the 
diagnosis less likely. The presence of other illnesses or medication 
use may suggest less common causes of hypercalcemia, such as 
granulomatous disease. Table 22-2 lists the differential diagnosis 
for this patient. 


Table 22-2. Diagnostic hypotheses for Mrs. W. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 


Leading Hypothesis 


Humoral Presence of malignancy, PTHrP 
hypercalcemia of usually previously 
malignancy diagnosed 


Squamous cell 
carcinomas and 
adenocarcinomas of 
the lung, pancreas, 
and kidney most 
common 


Demonstration of 
bony metastases 


Presence of 
malignancy, usually 
previously diagnosed 
Plasma cell myeloma 
(formerly multiple 
myeloma) and 

breast cancer most 


Local osteolytic 
hypercalcemia of 
malignancy 


common 
Milk-alkali syndrome Hypercalcemia, Low PTH level 
metabolic alkalosis, and history of 
and acute kidney injury calcium and 
absorbable alkali 
ingestion 
Other Alternative 
Primary Elevated calcium PTH level 
hyperparathyroidism without evident 


underlying disease 


PTH, parathyroid hormone; PTHrP parathyroid hormone-related protein. 


vy 


The patient reports no significant prior medical history. 
She has not seen a physician in over 5 years. She has been 
using calcium carbonate (Tums) for her abdominal pain but 
reports only intermittent use and none for the last few 
days. She is not taking any other medications. Review of 
systems is unremarkable other than the previously noted 
fatigue and abdominal pain. 


An abdominal ultrasound reveals multiple hepatic 
masses. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Humoral Hypercalcemia 
of Malignancy 


Textbook Presentation 


Hypercalcemia of malignancy is most commonly detected in 
patients with previously diagnosed cancers. It is uncommon for 
symptomatic hypercalcemia to be the presenting symptom of a 
malignancy. Hypercalcemia of malignancy carries a horrendous 
prognosis with a 50% 30-day mortality. 


Disease Highlights 


A. Hypercalcemia of malignancy is a heterogeneous process. 


1. The most common pathophysiology behind hypercalcemia of 
malignancy is the elaboration of PTH:P by tumor cells. This is 
referred to as humoral hypercalcemia of malignancy (HHM). 


2. Tumors metastatic to bone may also cause hypercalcemia 
through local osteolytic effects on the bones, sometimes 
via local elaboration of PTHrP. This syndrome is discussed 
below. 


3. It is likely there is a great deal of overlap between these first 
2 causes. 


4, Rarely, tumors can cause hypercalcemia by elaborating 
vitamin D (seen most commonly with lymphoma). 

B. The malignancies that commonly cause hypercalcemia are 
(in approximate order of frequency): 
1. Lung 

. Breast 

. Plasma cell myeloma 

. Lymphoma 

. Head and neck 

. Renal 

. Prostate 


N AV AUN 


C. PTH:P is a normal, physiologic, protein that is produced by 
many nonneoplastic tissues. 


1. The protein shares considerable sequence homology to 
PTH and binds to the same receptor. 


2. PTH and PTH:P affect the bones and kidneys in the 
same way. 


3. Certain malignancies elaborate the protein in relatively 
large amounts. 


a. PTHP is detectable in 80% of patients with 
hypercalcemia and malignancy. 


b. The most common tumors that produce PTHrP are 
squamous cell carcinomas and adenocarcinomas of the 
lung, pancreas, and kidney. 

4, In hypercalcemia of malignancy secondary to PTHP, 
hypercalcemia commonly precedes bony metastasis. 


Evidence-Based Diagnosis 


A. Similar to primary hyperparathyroidism, hypercalcemia of 
malignancy seldom presents significant diagnostic confusion. 


B. In patients with a known malignancy, the diagnosis is made by 
detecting high PTHrP and low PTH levels. 


Treatment 


A. The ultimate treatment for hypercalcemia of malignancy is the 
treatment of the underlying disease. 


B. Beyond treatment of the malignancy, treatment aimed directly 
at hypercalcemia depends on its severity. 


C. The mainstays of treatment for moderate and severe elevations 
of calcium are the bisphosphonates. 


1. Bisphosphonates work by inhibiting osteoclast activity. 


2. Pamidronate and zoledronic acid are both approved for 
the treatment of hypercalcemia of malignancy in the 
United States. 


D. For patients with severe, symptomatic hypercalcemia, therapy 
must be more rapidly effective than treatment of the under- 
lying disease or bisphosphonate therapy (which takes about 
48 hours to reach full effectiveness). 

1. Saline hydration treats the hypovolemia that frequently 
accompanies hypercalcemia and decreases reabsorption 
of calcium in the proximal tubule of hypovolemic, 
hypercalcemic patients. 


2. Once hydration is attained, a loop diuretic can further 
assist in achieving calciuresis. 


3. Calcitonin 


a. Calcitonin rapidly decreases calcium levels by increasing 
renal calcium excretion and decreasing bone resorption. 

b. Calcitonin’s effect is short-lived as tachyphylaxis 
develops after about 48 hours. 


E. In all patients being treated for hypercalcemia of malignancy, 
care should be taken to institute other measures known to 
decrease serum calcium. Calcium supplements should be 
stopped, drugs that lead to hypercalcemia (lithium, thiazides) 
should be held, hypophosphatemia should be treated and 
weight-bearing exercise should be encouraged. 


Given the results of the patient’s ultrasound, it is highly likely that 
she has a malignancy that is causing the hypercalcemia. The next 
step is to make a definitive diagnosis of the malignancy so that 
specific treatment can be instituted. Determining how the malig- 
nancy is causing hypercalcemia will be part of this evaluation; is the 
hypercalcemia a result of osseous metastasis or of PTHrP? 


wy 


The patient was given normal saline for hydration and furo- 
semide for diuresis once she was thought to be fluid replete. 
Her calcium dropped over the first 5 days in the hospital to 
11.2 mg/dL, where it remained stable. 


As a follow-up to the ultrasound, a chest/abdomen/ 
pelvis CT was ordered. This revealed a large lung mass and 
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multiple liver masses. CT-guided biopsy of the liver was con- 
sistent with metastatic squamous cell carcinoma, likely of 
pulmonary origin. 


Have you crossed a diagnostic threshold 
Vig for the leading hypothesis, hypercalcemia 
of malignancy (elaboration of PTHrP)? Have 
you ruled out the active alternatives? Do 
other tests need to be done to exclude the 


alternative diagnoses? 


MAKING A DIAGNOSIS 


Alternative Diagnosis: Local Osteolytic 
Hypercalcemia of Malignancy 


Textbook Presentation 


Similar to hypercalcemia of malignancy caused by PTHP, hyper- 
calcemia due to malignancies metastatic to bone generally presents 
in patients with previously diagnosed cancer. Breast cancer and 
plasma cell myeloma (discussed in detail here) are the most com- 
mon causes. 

Plasma cell myeloma commonly presents with bone pain (often 
back pain), anemia, hypercalcemia, or acute kidney disease in 
patients in their 60s. Plain radiographs commonly demonstrate 
osteolytic lesions and the diagnosis is made by the demonstration 
of paraproteinemia and increased plasma cells on bone marrow 
exam. 


Disease Highlights 


A. Plasma cell myeloma (and breast cancer) only cause hypercal- 
cemia after metastasizing to bone. 


B. The hypercalcemia is caused by local osteolytic effects on 
bone. 


C. Plasma cell myeloma is caused by a malignant proliferation 
of plasma cells. The plasma cells usually secrete a single 
immunoglobulin, or fragment of immunoglobulin, called 
the M component (monoclonal component). 


D. Plasma cell myeloma most commonly affects patients in the 
seventh decade of life. Blacks are affected at twice the rate as 
whites. 

E. Symptoms are varied and result from the effect of plasma cell 
proliferation on multiple systems. 

1. Anemia: Secondary to plasma cell infiltration of the bone 
marrow. 

2. Infections: When the M component is excluded, patients 
with myeloma usually have hypogammaglobulinemia. 

3. Bone pain and hypercalcemia: Proliferation of plasma cells 
in the bone cause osteolytic lesions. 

4. Kidney disease: Plasma cell myeloma can cause kidney 
disease in multiple ways: 


a. Light chains may injure the kidney via toxicity to the 
renal tubules or through obstruction secondary to the 
heavy burden of filtered protein. 

b. Hypercalcemia 

c. Amyloid deposition in the kidney 

d. Urate nephropathy 

5. Serum hyperviscosity may occur from hypergammaglobu- 
linemia; the most common symptoms are headache and 
visual disturbances. 


388 / CHAPTER 22 


E Symptoms at presentation as reported in 1 study of over 
1000 patients: 
1. Anemia was present in 73% of patients. The anemia was 
usually mild, normochromic, normocytic. 


2. 58% of patients had bone pain at presentation and 67% 
had lytic bone lesions on radiographs. 


3. 19% had kidney disease 
4, 13% had hypercalcemia (> 11 mg/dL) 
5. M component 


a. 82% of patients had an abnormal serum protein 
electrophoresis. Of the 18% with a normal serum 
electrophoresis, 97% had an abnormal urine 
protein electrophoresis. 

b. The M component most commonly appears in the 
gamma range and is most commonly IgG. 

c. 16% have only free light chains. 

6. A sizable minority (36%) had a history of, or 
presence of, another plasma cell abnormality that 
predisposes to plasma cell myeloma (monoclonal 
gammopathy of unknown significance, plasmacytoma, 
amyloidosis). 


G. Monoclonal gammopathy of unknown significance (MGUS) 
1. Commonly seen in older patients (- 3% of patients older 
than 50 years) 


2. MGUS is diagnosed when there is M component present 
on serum protein electrophoresis but the patient does not 
fulfill criteria for myeloma (listed below). 


3. The M component is generally small, < 3 g/dL 


4, Patients with MGUS have an elevated risk of developing 
plasma cell myeloma (-1%/year) 


Evidence-Based Diagnosis 


A. The diagnosis of plasma cell myeloma is based on the identifi- 
cation of bone marrow plasmacytosis (> 10%) and one of the 
following: 

1. Evidence of end-organ disease (anemia, hypercalcemia, 
kidney disease, or bone lesions) 


2. Biomarkers of malignancy such as clonal expansion of 
plasma cells or lytic bone lesions 


B. Clues to the diagnosis are the presence of normocytic anemia, 
bone pain, and elevated immunoglobulins. 


C. There are a few important issues that may confuse the 
diagnosis. 

1. Filtered light chains are not detected on traditional urine 
dipsticks. A patient with light chain only myeloma may 
have normal amounts of serum protein, a normal serum 
protein electrophoresis and, apparently, no proteinuria. 
The presence of a monoclonal gammopathy will be 
detected only by urine protein electrophoresis. 


2. The bone lesions of plasma cell myeloma are almost 
exclusively osteolytic. They will usually be missed on bone 
scans but are seen on radiographs. 


Treatment 


In all cases, treatment of the underlying malignancy is critical for 
managing hypercalcemia. Treatment of the hypercalcemia itself 
that is due to local osteolytic metastases is the same as that for 
HHM discussed above. 


Alternative Diagnosis: Milk-Alkali Syndrome 


Textbook Presentation 


There can be many presentations of the milk-alkali syndrome. 
Acute cases often present as hypercalcemia in women who use 
calcium carbonate for dyspepsia or osteoporosis. 


Disease Highlights 


A. The milk-alkali syndrome is a syndrome of hypercalcemia, 
metabolic alkalosis, and acute kidney injury caused by the 
ingestion of calcium and an absorbable alkali. 


B. The syndrome was first described as a complication of a pro- 
posed ulcer therapy that included high doses of magnesium 
carbonate, sodium bicarbonate, bismuth subcarbonate, and 
about 1 liter of a milk/cream mixture daily. 


C. The pathogenesis likely involves hypercalcemia secondary to 
the ingestion followed by a resultant decrease in glomerular 
filtration rate. The combination of acute kidney injury, 
hypercalcemia, hypovolemia, and alkali ingestion then 
causes the metabolic alkalosis. 


D. The modern presentation of the milk-alkali syndrome 
includes a wide range of calcium values, low to normal 
phosphate levels, moderate acute kidney injury (average 
creatinine 4.2 mg/dL in a review of modern, published 
cases), and calcium carbonate as the source of calcium 


and absorbable alkali. 


E. The milk-alkali syndrome is a distant third among the leading 
causes of hypercalcemia in hospitalized patients, after malig- 
nancy and primary hyperparathyroidism. 


Evidence-Based Diagnosis 


The diagnosis of milk-alkali syndrome is based on history with 
supporting laboratory test results (hypercalcemia, metabolic alka- 
losis, and normal to low PTH). 


Treatment 


A. Cessation of calcium carbonate intake and hydration is usually 
sufficient treatment of milk-alkali syndrome. 


B. Caution should be taken when treating patients with severe 
milk-alkali syndrome with fluid and loop diuretics. These 
patients appear to be at particular risk for subsequent, 
transient, hypocalcemia. 


C. A subset of patients, possibly those with more prolonged or 
severe disease complicated by hypovolemia, may never recover 
normal kidney function. 


CASE RESOLUTION 


Y 


The patient's laboratory test results follow: 


PTHrP: 3.3 pmol/L (nl O- 1.9 pmol/L) 
PTH: 13 pg/mL (nl < GO pg/mL) 


Mrs. W's hypercalcemia was diagnosed as HHM. She 
was treated with zoledronic acid and hydration. The patient 
opted to be treated with palliative chemotherapy. Her con- 
dition declined markedly over the next 12 weeks. Treat- 
ment was eventually discontinued and she died at home 
4 weeks later. 


Because the patient had metastatic squamous cell lung cancer, her 
rapid decline was expected. The average life expectancy of patients 
with squamous cell carcinoma and extensive disease is a little less 
than 1 year and, as mentioned above, the presence of hypercalce- 
mia worsens the prognosis of a malignancy. 


REVIEW OF OTHER IMPORTANT DISEASES 
Secondary & Tertiary Hyperparathyroidism 
Disease Highlights 


A. Secondary and tertiary hyperparathyroidism occur in patients 
with CKD. 


Secondary hyperparathyroidism is usually associated with 
hypocalcemia. It is most commonly caused by kidney disease, 
which causes an underproduction of 1,25,dihydroxy vitamin D 
which, in turn, causes hypocalcemia and a compensatory 
increase in PTH. Therapy for the hyperphosphatemia associ- 
ated with secondary hyperparathyroidism, however, can lead 
to hypercalcemia. 


B 


1. Hyperphosphatemia develops in patients with CKD as the 
renal clearance of phosphate falls. 


2. Early in the course of CKD, hypocalcemia, 
hypovitaminosis D, and hyperphosphatemia lead to 
(secondary) hyperparathyroidism. The elevated PTH 
is adaptive, increasing calcium release from bones and 
enhancing renal phosphate excretion. 


3. As CKD worsens, hyperparathyroidism becomes 
counterproductive as the kidneys no longer respond to 
PTH by excreting phosphate while phosphate continues 
to be released, with calcium, from the bones. 


4, Treatment of hyperphosphatemia in CKD 


a. Calcium carbonate and calcium acetate have been the 
traditional first-line therapy for hyperphosphatemia in 
CKD. 

(1) Calcium carbonate and calcium acetate are effective 
phosphate binders, decreasing the gastrointestinal 
absorption of phosphate. 


(2) Calcium-based phosphate binders rarely bring 
phosphate into the normal range and may cause 
hypercalcemia. 


(3) This hypercalcemia (and hyperphosphatemia) may 
be exacerbated by exogenous calcitriol, also used to 
treat secondary hyperparathyroidism. 


(4) The combination of high levels of calcium and 
phosphate have deleterious cardiovascular effects. 


b. Newer therapies offer alternatives for lowering 
phosphate without leading to hypercalcemia. 
(1) Sevelamer is a synthetic phosphate-binding polymer. 


(2) The calcium mimetics cinacalcet and etelcalcetide 
target the calcium-sensing receptor in the 
parathyroid glands, lowering PTH levels. 


(3) Newer vitamin D analogs may be able to lower 
PTH levels with less of a tendency to cause 
hypercalcemia and hyperphosphatemia. 


C. Tertiary hyperparathyroidism occurs when the parathyroid 
hyperplasia of secondary hyperparathyroidism becomes so 
severe that PTH production becomes autonomous, causing 
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hypercalcemia beyond that expected by calcium and calcitriol 
therapy. 


Evidence-Based Diagnosis 


A. In patients with CKD, an elevated calcium level, usually in the 
setting of calcium-based phosphate binders, and an elevated 
PTH, is diagnostic of secondary hyperparathyroidism. 


B. Tertiary hyperparathyroidism is diagnosed when PTH reaches 
higher levels and does not respond to calcium supplementa- 
tion and vitamin D. 


Treatment 


A. The treatment of secondary hyperparathyroidism is very com- 
plicated and is predicated on treating the factors that stimulate 
PTH secretion in CKD: hypocalcemia, hypovitaminosis D, 
and hyperphosphatemia. 


B. Treatment involves phosphate binders, calcium and/or calci- 
mimetics, and vitamin D analogs in an effort to control the 


levels of PTH, calcium, and phosphate. 


C. If tertiary hyperparathyroidism occurs and is symptomatic 
(based on hypercalcemia, bone disease, metastatic calcifica- 
tions) parathyroidectomy is often required. 
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| have a patient with hypertension. How do | 
determine the cause? 


Jason Alexander, MD 


CHIEF COMPLAINT 


PATIENT N 


Mr. U is a 48-year-old man with a BP of 155/90 mm Hg. 


Ww 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


First, what is normal BP, and when is a patient hypertensive? The 
first step is accurately measuring the BP. Table 23-1 summarizes 
guidelines for obtaining valid BP measurements. In addition to 
measurements taken during office visits, devices that measure BP 
at home are frequently used. Patients with these devices should be 
encouraged to bring them to office visits to ensure their accuracy 
and assess proper BP measurement technique. 

The 2017 American College of Cardiology—American Heart 
Association (ACC/AHA) Hypertension Guideline classifies BP as: 


A. 


What is the differential diagnosis of 
hypertension? How would you frame the 
differential? 


Normal: systolic BP < 120 mm Hg and diastolic 
BP < 80 mm Hg 


Elevated: systolic BP 120-129 mm Hg and diastolic 
BP < 80 mm Hg 


. Stage 1 hypertension: systolic BP 130- 39 mm Hg 
or diastolic BP 80-89 mm Hg 


. Stage 2 hypertension: systolic BP > 140 or diastolic 
BP > 90 mm Hg 


V 


Hypertension is either primary (essential) or secondary 
(resulting from a specific identifiable cause). Causes of secondary 
hypertension can be organized using an organ/system framework: 


B. 


Using this definition, the prevalence of hyper- 
tension among adults in the United States is 
approximately 45%. 


A. Primary (essential) hypertension 
B. Secondary hypertension 
1. Endocrine 

a. Primary hyperaldosteronism 

b. Pheochromocytoma 

c. Thyroid disease 

d. 

e. Cushing syndrome 


Hyperparathyroidism 
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2. Renal 
a. Chronic kidney disease (CKD) 
b. Acute kidney injury 
3. Vascular 
a. Renovascular disease 
b. Coarctation of the aorta 
4. Pulmonary: sleep apnea 
5. Gastrointestinal: obesity 
6. Genitourinary: ureteral or bladder outlet obstruction 
7. Drug-induced or drug-related 
a. Prolonged corticosteroid therapy 
b. Nonselective nonsteroidal anti-inflammatory drugs 
(NSAIDs) 
Cyclooxygenase (COX)-2 inhibitors 
. Cocaine 
Alcohol 
Sympathomimetics (decongestants, anorectics) 
Oral contraceptives 
. Cyclosporine and tacrolimus 
i. Erythropoietin 
j- Stimulants (modafinil, amphetamines) 


Mr. U's BP is high. He has wanted to avoid taking medica- 
tion and has been trying to watch his diet and lose weight. 
Both of his parents and several of his siblings have hyper- 
tension. His medical history is notable only for smoking 
1 pack/day for 30 years; he does not use alcohol and takes 
no medications. 

At this point, what is the leading hypothesis, 

Vig what are the active alternatives, and is 

Y there a must not miss diagnosis? Given this 
differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Ninety to 95% of patients with hypertension have essential 
hypertension. A family history of hypertension increases the pre- 
test probability of essential hypertension and is a pivotal clue in 
Mr. U’s history. Patients between the ages of 20 and 50 have about 
twice the risk of developing hypertension if they have a first-degree 
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Table 23-1. Guidelines for measuring BP. 


The patient should sit with feet on the floor and back supported for 
> 5 minutes in a quiet room before BP measurements are taken. The 
patient should empty his/her bladder prior to measurement and 
avoid caffeine, exercise, and smoking for at least 30 minutes before 
measurement. 


Take at least 2 measurements spaced by 1-2 minutes and additional 
measurements if the first 2 are quite different. 


Using a bladder that is too narrow yields false high readings. Instead 
of the standard cuff (12-13 cm long, 35 cm wide) use an appropriate 
larger cuff in patients with increased arm circumference. 


Use the onset of the first Korotkoff sound and disappearance of 
all Korotkoff sounds to identify systolic and diastolic BP values, 
respectively. 


Do not deflate the cuff too rapidly, otherwise individual Korotkoff 
sounds are missed and too low a value is measured; start with a 
deflation rate of 2 mm/s. 


Measure the heart rate by palpation and watch out for arrhythmia, 
which mandates repeated BP measurements. 


At the first visit, measure BP in both arms and take the higher 

value as the reference; measure BP at 1 minute and 5 minutes after 
standing upright if the patient has a disorder that frequently causes 
orthostatic hypotension. 


Data from Whelton PK, Carey RM, Aronow WS, et al: ACC/AHA/AAPA/ABC/ACPM/AGS/ 
APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, 

and Management of High Blood Pressure in Adults: A Report of the American College 
of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines, 
Hypertension. 2018 Jun;71(6):e13-e115. 


relative with hypertension. Common conditions that can contrib- 
ute to or cause hypertension include obesity, hyperthyroidism or 
hypothyroidism, acute kidney injury or CKD, excessive alcohol 
use, sleep apnea, primary hyperaldosteronism (prevalence of 
5-10% in unselected populations and 20% in patients with resis- 
tant hypertension), and the use of drugs listed previously. Other 
secondary causes are quite rare in unselected populations, with 
estimated prevalences of 0.18-4.4% for renovascular hyperten- 
sion, 0.04-0.2% for pheochromocytoma, and 0.3% for Cushing 
syndrome. These conditions are more prevalent in populations of 
patients with resistant hypertension. Table 23-2 lists the differen- 
tial diagnosis. 


T 


Mr. U's review of symptoms is negative for chest pain, 
shortness of breath, claudication, headache, dizziness, pal- 
pitations, weight change, constipation, daytime sleepiness, 
and snoring. On physical exam, BP is 165/90 mm Hg in both 
arms; pulse, 84 bpm; RR, 16 breaths per minute. He weighs 
220 pounds, with a body mass index (BMI) of 30 kg/m’. 
Fundoscopic exam shows some arteriolar narrowing with 
no hemorrhages or exudates. Jugular venous pressure is 
normal. Lungs are clear, and cardiac exam shows an S, but 
no S, or murmurs. There are no abdominal bruits; carotid, 
radial, femoral, posterior tibialis, and dorsalis pedis pulses 
are normal. There is no peripheral edema. Neurologic exam 
is normal. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 
you need? 


Table 23-2. Diagnostic hypotheses for Mr. U. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Essential Family history HbA < 
hypertension Obesity BMP 
Coexistent diabetes Urinalysis 
Lipids 


Chronic kidney 
disease 


Sleep apnea 


Renal artery 
stenosis 


Pheochromocytoma 


Often none 
Sometimes edema, 
malaise 

History of diabetes 


Obesity 

Neck circumference 
>17in 

Frequent snoring 
Daytime somnolence 
Witnessed apnea 


Hyperthyroidism: 
Weight loss 
Loose stools 
Palpitations 
Sweating 


Hypothyroidism: 
Weight gain 
Constipation 
Fatigue 


Medication/drug 
history 


Abrupt onset 

or accelerated 
hypertension 
Azotemia after use of 
ACE inhibitor 
Hypertension refractory 
to > 3 medications 
Abdominal or flank 
bruit 

Other vascular disease 
(coronary, carotid, or 
peripheral) 

Smoking 

Severe retinopathy 


Resistant hypertension 
Hypokalemia 


Labile BP/paroxysmal 
hypertension 
Headache 

Sweating 

Orthostasis 
Tachycardia 


Serum creatinine 
Estimated GFR 
Urinalysis 


Polysomnogram 


Alcohol history 
CAGE questionnaire 


Medication/drug 
history 


Duplex 
ultrasonography 
MRA with 
gadolinium 

CT angiography 


Plasma 
metanephrine 


ACE, angiotensin-converting enzyme; BMP, basic metabolic profile; GFR, glomerular 
filtration rate; MRA, magnetic resonance angiography; TSH, thyroid-stimulating hormone. 


Leading Hypothesis: Essential Hypertension 


Textbook Presentation 


Essential hypertension generally presents as the gradual onset of 
elevated BP, most often in middle-aged people with positive family 
histories, and generally without symptoms. Coexisting diabetes or 
obesity is common. 


Disease Highlights 


A. Patients who are normotensive at age 55 have > 90% lifetime 
tisk of developing hypertension. 


B. Across the BP range of 115/75 mm Hg to 185/115 mm Hg, 


each increment of 20 mm Hg systolic BP or 10 mm Hg dia- 
stolic BP doubles the risk of cardiovascular disease (CVD). 


Evidence-Based Diagnosis 


The evaluation of patients with hypertension focuses primarily on 
assessing other cardiovascular risk factors and assessing the presence 
or absence of target organ damage (TOD). Extensive testing for 
secondary causes is generally not done unless the patient has spe- 
cific symptoms strongly suggestive of a specific secondary cause or 
if BP control cannot be achieved. Therefore, there are 3 objectives 
of testing in patients with hypertension: 


A. Objective 1: Assess presence or absence of TOD (Table 23-3). 
B. Objective 2: Assess presence or absence of other 
cardiovascular risk factors. 
1. Smoking 
2. Obesity (BMI > 30 kg/m?) 


Table 23-3. Assessing target organ damage in patients 
with hypertension. 


Targetorgan Clinical Manifestations Important Tests 
Heart Left ventricular Physical exam 
hypertrophy ECG 
Echocardiography in 
selected patients 
Coronary artery disease History 
(angina, myocardial ECG 
infarction) Stress test in selected 
patients 
Heart failure History 
Physical exam 
Echocardiography 
Brain Stroke, transient ischemic History 
attack Physical exam 
Kidneys Proteinuria Albumin/creatinine ratio 
Chronic kidney disease Serum creatinine, 
urinalysis 
Eyes Retinopathy Fundoscopic or 
ophthalmologic exam 
Peripheral Peripheral vascular History and physical exam 


vasculature 


disease 


ABI, ankle-brachial index; ECG, electrocardiogram. 


ABI measurements in 
selected patients 
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. Physical inactivity 
. Dyslipidemia 
. Diabetes 


. Microalbuminuria or estimated glomerular filtration rate 


(GFR) < 60 mL/min 


. Age (> 55 for men, > 65 for women) 
. Family history of premature CVD (men younger than 


55 years, women younger than 65 years) 


. Calculate a global risk score using the Pooled Cohort 


Equations, published by the ACC/AHA Guideline on the 
Assessment of Cardiovascular Risk (www.cvriskcalculator.com) 


. Objective 3: Identify secondary hypertension (Figure 23-1). 
1. 


In the absence of any of the clinical clues listed previously, 
it is unlikely that the patient has renal artery stenosis, 
hyperaldosteronism, or pheochromocytoma. 


. Testing should focus on screening for more common 


causes or contributors to hypertension, such as kidney 
or thyroid disease, that are easily diagnosed with simple 
blood tests. 


Initial testing in a patient with hypertension 
and no clinical clues should include an ECG, 
electrolytes, BUN, creatinine, calcium, TSH, 
urine albumin—creatinine ratio, fasting glucose, 
and lipid panel (total cholesterol, high-density 
lipoprotein [HDL], triglycerides, low-density 
lipoprotein [LDL]). 


Treatment 
A. Goal 1: Reduce BP to recommended target (2017 ACC/AHA 


Hypertension Guideline). 


1. 


4. 


The systolic BP goal is < 130 mm Hg in most patients. 


a. In community-dwelling adults age 65 years or older, 
a systolic BP goal of < 130 mm Hg has demonstrated 
improved survival without significant increases 
in harm. 

b. In adults age 65 years or older with hypertension 
and a high burden of comorbidities and limited life- 
expectancy, higher BP targets (eg, 140-150 mm Hg) 
are reasonable to maximize quality of life and minimize 
adverse events. 


. The diastolic BP goal is < 80 mm Hg in all patients. 
. Lifestyle changes (Tables 23-4 and 23-5) should be 


initiated in all patients with elevated BP or any grade of 
hypertension. 


A cardiovascular risk assessment should be performed to 
help guide subsequent treatment decisions. Patients with a 
history of preexisting CVD, diabetes mellitus, or CKD may 
be assumed to have at least moderate cardiovascular risk. 

In all other patients, or in patients where prior history is in 
doubt, a 10-year cardiovascular risk assessment should be 
performed. 


a. Low-risk patients (elevated BP or stage 1 hypertension, 
10-year atherosclerotic cardiovascular disease [ASCVD] 
risk < 10%, no TOD) should be given 3-6 months to 
achieve their target BP with lifestyle changes. 

b. In moderate- and high-risk patients (preexisting CVD, 
diabetes mellitus, or CKD; stage 1 hypertension; and 
10-year ASCVD risk > 10%; stage 2 hypertension), 
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Positive 
screening test 


TOD indicates target organ damage (e.g., cerebrovascular disease, hypertensive retinopathy, left ventricular 
hypertrophy, left ventricular dysfunction, heart failure, coronary artery disease, chronic kidney disease, albuminuria, 
peripheral artery disease). 


Figure 23-1. Approach to testing for secondary causes of hypertension. (Reproduced with permission from Whelton PK, Carey RM, 
Aronow WS, et al: ACC/AHA/AAPA/ABC/ACPM/AGS/APhA/ASH/ASPC/NMA/PCNA Guideline for the Prevention, Detection, Evaluation, and 
Management of High Blood Pressure in Adults: A Report of the American College of Cardiology/American Heart Association Task Force on 
Clinical Practice Guidelines, Hypertension. 2018 Jun;71(6):e13-e115.) 


lifestyle changes and medication should be initiated c. Current randomized trial evidence does not demonstrate 
simultaneously. major differences in clinical cardiovascular outcomes for 


5. Selecting antihypertensive medication: general principles different antihypertensive classes. 


a. Monotherapy is successful in a limited number d. Some patients have specific conditions that guide 
medication selection. 


of patients. 
b. Combining 2 agents from any 2 classes reduces BP more e. Diuretics (thiazides, chlorthalidone, and indapamide), 
than increasing the dose of a single agent. dihydropyridine calcium antagonists, angiotensin- 


converting enzyme (ACE) inhibitors, and angiotensin 
receptor blockers (ARBs) can all be used as initial 
monotherapy in patients with no indications for specific 
agents. 


(1) Low-risk patients can be given 1 medication 
initially. 

(2) Moderate- and high-risk patients may be given 
2 medications initially. 


Table 23-4. Effects of lifestyle changes on BP. 


Approximate Reduction in 


Intervention Systolic BP 
Weight reduction 1 mm Hg/1 kg weight loss 
DASH diet (see Table 23-5) 8-14 mm Hg 
Reduced sodium diet 2-8 mm Hg 
(< 2.4 g sodium/day) 
Increased potassium consumption 2-5 mm Hg 
(3500-5000 mg potassium/day), 
preferably through diet 
Aerobic exercise, 30 minutes/day, 4-9 mm Hg 
several days/week 
Limitation of alcohol consumption 2-4 mm Hg 
to < 2 drinks/day for men and 
< 1 drink/day for women 
Table 23-5. DASH diet. 
Food group Number of Servings 
Grains/grain products 7-8/day 
Vegetables 4-5/day 
Fruits 4-5/day 
Low-fat dairy products 2-3/day 
Meats, poultry, fish 2-3/day 
Fats, oils 2-3/day 
Sweets 5/week 
Nuts, seeds, dried beans 4-5/week 


Preferred 2-drug combinations include 
(1) Diuretics plus dihydropyridine calcium antagonists 
(2) Diuretics plus ACE inhibitors or ARBs 


(3) Dihydropyridine calcium antagonists plus ACE 
inhibitors or ARBs 


. ACE inhibitors and ARBs should not be used together 


since the combination has been shown to accelerate CKD. 


. If target BP is not achieved using 1 of the preferred 


2-drug combinations, add the class not already 

being used (diuretic, ACE inhibitor or ARB, or 

dihydropyridine calcium antagonist). 

If target BP is not achieved using the 3 preferred drug 

classes, the next class added is usually spironolactone, 

followed by beta-blockers, direct vasodilators (such as 

hydralazine), or alpha-adrenergic blockers. 

Antihypertensive therapy for patients with specific 

indications 

(1) Left ventricular hypertrophy: ACE inhibitors or 
ARBs, dihydropyridine calcium antagonists 


(2) Heart failure: loop diuretics, ACE inhibitors 
or ARBs, beta-blockers, spironolactone 
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(see Chapter 15, Dyspnea, for a more detailed 
discussion of the treatment of heart failure) 
(3) Ischemic heart disease 
(a) Stable angina: beta-blockers 
(b) Postmyocardial infarction: use beta-blockers, 
ACE inhibitors or ARBs 
(4) Diabetes mellitus: ACE inhibitors or ARBs 
(5) CKD or microalbuminuria: ACE inhibitors 
or ARBs 


B. Goal 2: Optimize other cardiovascular risk factors. 


1. 


Lipid lowering: The ACC/AHA issued updated cholesterol 
treatment guidelines in 2018, based on the following 
findings: 

a. Statin therapy has been shown to reduce ASCVD 
events in both primary and secondary prevention 
populations. 

(1) The relative risk reduction is about the same in 
all populations. 

(2) However, the number of events avoided per 
1000 patients treated is smaller in lower risk 
populations (Figure 23-2). 

. High-intensity statins lower LDL by = 50% (Table 23-6). 

. Moderate-intensity statins lower LDL by 30-50%. 

. Low-intensity statins lower LDL by < 30%. 

. The ACC/AHA guidelines are found in Table 23-7. 


(See Chapter 2, Screening and Health Maintenance for 
the 2016 USPSTF guidelines.) 


ono en 


2. All patients should be counseled regarding exercise 


3. 


and diet. 
Smoking cessation 


4, Antiplatelet therapy (aspirin, 81 mg daily, or clopidogrel 


in aspirin-allergic patients) should be considered in 
patients under the age of 70 if the ASCVD tisk score is 
> 10% and there is no increased risk of gastrointestinal 


bleeding. 


MAKING A DIAGNOSIS 


VY 


Mr. Us initial test results are as follows: 


Ww 


ECG: Left ventricular hypertrophy by voltage, otherwise 
normal 

TSH: 1.0 microunit/mL 

Urine albumin-creatinine ratio: normal 

Na, 145 mEq/L; K, 4.2 mEq/L; Cl, 100 mEq/L; BUN, 
11 mg/dL; creatinine, 0.5 mg/dL 

Fasting glucose: 90 mg/dL 

Fasting lipid panel: total cholesterol, 240 mg/dL; HDL, 
40 mg/dL; triglycerides, 100 mg/dL; LDL, 180 mg/dL 
Fooled Cohort Equations 10-year risk assessment of 
heart disease or stroke: 16.9% 


Have you crossed a diagnostic threshold 

for the leading hypothesis, essential 
hypertension? Have you ruled out the active 
alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 
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160 


140 


120 


100 


80 


60 


40 


Major vascular events avoided per 1000 


20 220% to <30% 


5-year risk of major 
A 2.5 vascular event 


Vascular deaths avoided per 1000 
N 
oa 


230% 


2.5 5-year risk of major 
B LDL cholesterol reduction (mmol/L) vascular event 
with statin treatment 


Figure 23-2. Predicted 5-year benefits of LDL cholesterol reductions with statin treatment at different levels of risk. Lifetable estimates 
using major vascular event risk (A) or vascular death risk (B) in the respective risk categories and overall treatment effects per 1.0 mmol/L 
reduction in LDL cholesterol with statin (1 mmol/L = 38 mg/dL). Reproduced with permission from Cholesterol Treatment Trialists’ (CTT) 
Collaborators, Mihaylova B, Emberson J, et al: The effects of lowering LDL cholesterol with statin therapy in people at low risk of vascular 
disease: meta-analysis of individual data from 27 randomised trials, Lancet. 2012 Aug 11;380(9841):581-590. 
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Table 23-6. Intensity of statin therapy. Table 23-7. 2018 ACC/AHA guidelines for initiation of 


statin therapy. 


High Intensity Moderate Intensity Low Intensity 


Clinical Group Treatment Recommendation 


Atorvastatin 40-80 mg Atorvastatin 10-20 mg Simvastatin 10 mg 
Rosuvastatin 20 mg Rosuvastatin 5-10 mg Pravastatin 10-20 mg Patients with clinical 
Simvastatin 20-40 mg Lovastatin 20 mg ASCVD 
Pravastatin 40-80 mg 
Lovastatin 40 mg 


Age < 75: high-intensity statin (consider 
adding ezetimibe if LDL > 70 mg/dL on 
maximal statin therapy) 

Age > 75: moderate- or high-intensity statin 
Very high risk patients High-intensity statin with addition of ezetimibe 
with clinical ASCVD' followed by PCSD9-I to achieve LDL < 70 mg/dL 


LDL = 190 mg/dL 
(aged 20-75) 


Based on Mr. U’s history, physical exam, and initial laboratory test 
results, it is not necessary to do any further testing for secondary 
causes of hypertension. He does have other modifiable cardiovas- 
cular risk factors (smoking, obesity, and hypercholesterolemia), 


and some evidence for TOD (early retinopathy and left ventricular With diabetes Moderate-intensity statin (consider high- 
hypertrophy). intensity for patients with multiple risk factors) 
Without diabetes 10-year ASCVD risk? < 5%: discuss lifestyle 
dificati 
CASE RESOLUTION seen 


10-year ASCVD risk? 5% - < 7.5%: consider 

moderate-intensity statin if risk enhancers 

present (family history of premature ASCVD, 
a CKD, LDL > 160 mg/dL, metabolic syndrome, 
inflammatory diseases) 
10-year ASCVD risk? > 7.5% - < 20%: moderate- 
intensity statin; if uncertain, measure coronary 
artery calcium (if CAC zero, no statin; if CAC 1-99, 
suggest statin; if CAC = 100, start statin) 
10-year ASCVD risk? > 20%: high-intensity statin 


Mr. U is counseled regarding smoking cessation and 
referred to a nutritionist for guidance regarding diet and 
exercise programs. He is started on hydrochlorothiazide, 
25 mg daily, for his hypertension and atorvastatin, 40 mg 
daily, for his hypercholesterolemia (Table 23-6). One month 
later, his BP is 145/85 mm Hg. He has not yet started 


rci nd has n it smoking. Ye in nsel 
to exercise and has not gue smok 97 TOU AJAN Couns? 'Very high risk defined as history of multiple major ASCVD events (ACS, MI, angina, stroke, 


him regarding the importance of these lifestyle modifica- 
tions and the possibility of avoiding a second medication 
if he exercises and loses weight. Six months later, after 
changing his diet and faithfully exercising 3 times a week, 
he has lost 10 pounds, and his BP is 130/82 mm Hg. He 
continues to smoke. 


TIA, PAD, arterial revascularization a 
factors (age > 65, familial hypercho 
smoking, history of heart failure, LD 


any site) or 1 major ASCVD event and multiple risk 
esterolemia, diabetes, hypertension, CKD, current 
L > 100 mg/dL despite statin and ezetimibe). 


10-year ASCVD risk based on Pooled Cohort Equations assessment (see Chapter 2, 


Screening and Health Maintenance 
ASCVD, atherosclerotic cardiovascu 
Data from Grundy SM, Stone NJ, Bai 
ACPM/ADA/AGS/APhA/ASPC/NLA/ 
Cholesterol: Executive Summary: A 
American Heart Association Task Fo 
Jun 18;139(25):e1046-e1081. 


). 
ar disease. 

ey AL, et al: 2018 AHA/ACC/AACVPR/AAPA/ABC/ 
CNA Guideline on the Management of Blood 
Report of the American College of Cardiology/ 

rce on Clinical Practice Guidelines, Circulation. 2019 


CHIEF COMPLAINT 


PATIENT \/ 


Mrs. X is a 56-year-old woman who comes to see you for a 
new patient visit. According to records from her previous 
doctor, she has a long history of hypertension treated with 
hydrochlorothiazide (25 mg daily), lisinopril (40 mg daily), 
and amlodipine (10 mg daily). Other than her antihyperten- 
sive medications, she takes only atorvastatin 80 mg daily. 
Her BF when last checked 1 year ago, was 138/88 mm Hg, 
and her BMI was 30. She last took her medications 
1 month ago. She feels fine, with no headache, chest pain, 
shortness of breath, or edema. Her medical history is also 
notable for smoking 1 pack/day for 40 years, peripheral 
vascular disease manifested by stable claudication on walk- 
ing 6 blocks, and CKD, with a serum creatinine of 1.7 mg/dL. 
In your office, her BP is 170/98 mm Hg and her BMI is 35. 


Physical exam is notable for clear lungs, an 5, without an 
S, or murmurs, and decreased posterior tibial and dorsalis 
pedis pulses. Abdominal exam is normal. There is no periph- 
eral edema, and there are no femoral or abdominal bruits. 


You refill her medications, order blood tests, and ask her 
to return in 6 weeks. 


When she returns, her BP is 150/92 mm Hg. She 
reports that she takes all of her medications every day 
and that her home BP readings have been similar to those 
obtained in the office. A repeat BP with a larger cuff is the 
same. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 
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Mrs. X’s BP is uncontrolled. She could have resistant hyperten- 
sion, which is defined as a failure to reach a BP goal despite the 
use of 3 optimally dosed antihypertensive medications of different 
classes, ideally including a diuretic. Alternatively, she could have 
“pseudoresistance,” meaning that her BP is uncontrolled due to 
poor BP measurement technique, poor adherence, white-coat effect, 
or an inadequate treatment regimen. The first steps in assessing 
patients with uncontrolled BP include repeating the BP measure- 
ment with a properly sized cuff (if the cuff is too small, the systolic 
BP can be elevated as much as 15 mm Hg), reviewing medication 
adherence, obtaining home BP measurements, and reviewing the 
medication regimen itself. Mrs. X is adherent to her medications, is 
taking optimal doses of 3 medications from different classes includ- 
ing a diuretic, and has consistent BP readings at home and in the 
office. Thus, she meets the criteria for resistant hypertension. 

After establishing that a patient has resistant hypertension, the next 
step is to consider the many potential causes (Table 23-8). Lifestyle 
factors are common contributors to resistant hypertension. Elderly 
patients, black patients, and those with CKD tend to be particularly 
salt sensitive. In an estimated 10% of adults with hypertension in the 
United States, the hypertension is due primarily to alcohol consump- 
tion. For every 10% increase in body weight, systolic BP increases 
by 6.5 mm Hg. Secondary causes of hypertension are also more 
common in patients with resistant hypertension; therefore, elements 
uncovered from a careful history and physical exam suggesting one 
of these diagnoses should prompt additional testing in these patients. 

The clinical clues in Mrs. X’s presentation include her vascu- 
lar risk factors and vascular disease, suggesting she is at risk for 
renal artery stenosis. In addition, she does have preexisting CKD, 
a common cause of resistant hypertension. Her obesity is a risk 
factor for obstructive sleep apnea, which is present in 60-70% of 
patients with resistant hypertension. Hyperaldosteronism should 
be considered, since it is found in 7-20% of patients with resis- 
tant hypertension. She has no symptoms to suggest a rare cause 
of secondary hypertension, pheochromocytoma (0.1-0.6% of 
patients). Table 23-9 lists the differential diagnosis. 


Table 23-8. Causes of resistant hypertension. 


Lifestyle factors Dietary salt 
Alcohol consumption 
Obesity 
Drugs/medications NSAIDs 


Sympathomimetic agents 
(decongestants, cocaine) 

Stimulants (methylphenidate, modafinil) 
Oral contraceptives 

Corticosteroids 

Erythropoietin 

Tricyclic antidepressants 


Primary hyperaldosteronism 
Renal artery stenosis 
Chronic kidney disease 
Obstructive sleep apnea 


Rare secondary causes Pheochromocytoma 

Cushing disease 

Coarctation of aorta 

Intracranial tumor 

Carcinoid syndrome 
Hyperparathyroidism 
Hypothyroidism or hyperthyroidism 


NSAIDs, nonsteroidal anti-inflammatory drugs. 


Table 23-9. Diagnostic hypotheses for Mrs. X. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Renal artery stenosis Abrupt onset or Duplex 
accelerated hypertension ultrasonography 
Azotemia after use of ACE MRA with 
inhibitor gadolinium 
Hypertension refractory CT angiography 


to > 3 medications 
Abdominal or flank bruit 
Other vascular disease 
(coronary, carotid, or 
peripheral) 

Smoking 

Severe retinopathy 


Worsening CKD None Serum creatinine 
Sometimes edema, malaise Estimated GFR 
Lifestyle factors History History 
Use of medications/ History History 
drugs that increase BP 
Obstructive sleep Obesity Polysomnogram 
apnea Neck circumference 
> 17 inches 


Frequent snoring 
Daytime somnolence 


Aldosterone/ 
renin ratio 


Hyperaldosteronism Resistant hypertension 


Hypokalemia 


ACE, angiotensin-converting enzyme; CKD, chronic kidney disease; GFR, glomerular 
filtration rate; MRA, magnetic resonance angiography. 


Y 


She never adds salt to her food and reads food labels 
carefully. She does not drink alcohol and is afraid to use 
over-the-counter medications. She attributes her weight 
gain to being somewhat less active due to symptomatic 
knee osteoarthritis. A recent polysomnogram was normal. 
Laboratory tests include the following: Na, 140 mEq/L; 
K, 3.4 mEq/L; Cl 100 mEq/L; HCO,, 26 mEq/L; BUN, 
35 mg/dL; creatinine, 1.6 mg/dL; TSH, 3.2 microunit/mL. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Atherosclerotic 
Renal Artery Stenosis (ARAS) 


Textbook Presentation 


Patients generally have either abrupt onset hypertension, hyperten- 
sion that worsens over 6 months, or hypertension refractory to treat- 
ment with 3 drugs. The classic patient with ARAS has other vascular 
disease (cerebrovascular disease, coronary artery disease, peripheral 
arterial disease) or risk factors such as smoking or diabetes. 


Disease Highlights 


A. Must distinguish renovascular disease from renovascular 
hypertension 


1. 


2. 


Renovascular disease means significant stenosis of 1 or both 
renal arteries. 
a. Can be due to fibromuscular dysplasia (most commonly 
in young women) or atherosclerosis (85% of cases) 
(1) ARAS is present in 1-6% of unselected patients with 
hypertension, with prevalence increasing with age. 
(2) ARAS is found in more than 30% of patients 
undergoing cardiac catheterization. 
b. Does not necessarily cause hypertension and can exist in 
patients with essential hypertension. 
Renovascular hypertension means hypertension caused by 
renal hypoperfusion as a result of renal artery stenosis. 


B. About 50% of patients with renal artery stenosis have renovas- 
cular hypertension. 


1. 


Stenosis leads to renal ischemia, activating the renin— 
angiotensin system, which leads to release of renin and 
production of angiotensin II. 


. Although plasma renin levels are high initially, they 


decrease over time. 


. Aldosterone secretion and vasoconstriction then occur, 


leading to hypertension. 


. Aldosterone secretion also causes salt and water retention 


and hypokalemia. 


. Ischemic nephropathy occurs when renal blood flow is so 


reduced that GFR decreases and there is loss of kidney function. 


. Some patients with bilateral renal artery stenosis present 


with episodic, unexplained pulmonary edema (“flash 
pulmonary edema”); echocardiograms in such patients 
show normal systolic function. 


Evidence-Based Diagnosis 
A. Clinical clues to identify patients with high risk of having ARAS 


1. 


2. 
3. 


Onset of hypertension before age 30, or onset of severe 
hypertension after age 55 


Accelerated, resistant, or malignant hypertension 


New azotemia or worsening kidney function after use of an 


ACE inhibitor or ARB 


a. A reversible increase in serum creatinine can develop 
in some patients with bilateral renal artery stenosis 
(or unilateral stenosis in patients with only 1 functioning 
kidney) when starting ACE inhibitor therapy. 
(1) The peak creatinine occurs somewhere between 
4 days and 2 months. 


(2) Creatinine returns to baseline within 1 week of 
stopping the ACE inhibitor. 


b. One study reported that in a population of high- 
risk patients, a 20% increase in creatinine had 100% 
sensitivity and 70% specificity for the diagnosis of renal 
artery stenosis (defined as > 50% bilateral stenosis). 


. Unexplained atrophic kidney or size discrepancy of 


> 1.5 cm between the kidneys 


. Sudden, unexplained pulmonary edema; unexplained heart 


failure; refractory angina 


. Multivessel coronary artery disease or peripheral arterial disease 
. Unexplained kidney dysfunction 
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B. Abdominal bruits may be present. 


1. Should listen over all 4 abdominal quadrants and also spine 
and flanks between T12 and L2 
2. Must differentiate between systolic bruits and continuous 
(systolic and diastolic) bruits 
a. Systolic bruits occur in 4-20% of healthy persons, more 
commonly in people under 40 years of age. 
(1) May originate from the celiac artery 
(2) Modestly increase the likelihood of renal artery 
stenosis: LR+, 4.3; LR-, 0.5 
b. Continuous systolic-diastolic bruits often radiate to the 


side and strongly increase the likelihood of renal artery 
stenosis: LR+, 38.9; LR-, 0.6. 


C. Family history of hypertension is often absent. 


D. Hypokalemia is often seen as a result of stimulation of 


aldosterone release; metabolic alkalosis is also often seen. 


E. Imaging studies 


1. Intra-arterial digital subtraction angiography is the gold 
standard. 

a. Can also be therapeutic through performance of 
angioplasty or placement of stent in the rare cases this 
is indicated 

b. Complications include bleeding, dissection, 
embolization, and contrast nephropathy. 

2. Duplex ultrasonography (2-dimensional ultrasound 
imaging combined with Doppler flow measurements) 

a. Results can vary depending on the level of experience 
of the technician and the body habitus of the patient. 

b. Accuracy ranges from 60% to 90%. 

c. In optimal circumstances, sensitivity is 85% and 
specificity is 92% (LR+, 10; LR-, 0.16). 

3. Magnetic resonance angiography with gadolinium 

a. The largest single study found that for ARAS the 
sensitivity was 78% and specificity was 88% (LR+ 6.5; 
LR-, 0.25); for fibromuscular dysplasia, the sensitivity 
was only 22% but the specificity was 96%. 

b. Smaller studies report sensitivities and specificities 
over 90%. 

c. Increased risk of nephrogenic systemic fibrosis in 
patients with GFR < 30 mL/min/1.73 m? 

4, CT angiography 

a. Preferable to avoid in patients with CKD due to the 
necessary IV contrast (see Chapter 28, Acute Kidney 
Injury) 


b. In the large study noted above, for ARAS, the sensitivity 
was 77% and specificity was 94% (LR+ 12.8; LR-, 0.24); 
for fibromuscular dysplasia, the sensitivity was 28% and 


specificity was 99%. 


c. Smaller studies report sensitivities and specificities 
over 90%. 


Treatment 


A. All patients with ARAS should have optimal medical therapy 


with ACE inhibitors or ARBs, statins, and aspirin. 


B. Most patients require multiple antihypertensive medications 


to reach BP goals. 


C. Patients should stop smoking, and diabetes should be optimally 


controlled. 
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D. The role of renal artery revascularization is limited. 

1. Randomized, controlled trials have not shown that stenting 
is better than medical therapy with regard to preventing 
progression of kidney disease or cardiovascular events. 

2. ACC/AHA guidelines recommend considering revasculari- 
zation in patients with hemodynamically significant bilateral 
ARAS (or unilateral in patients with 1 kidney) and recurrent, 
unexplained heart failure or pulmonary edema. Other 
potential indications include progressive CKD, resistant or 
accelerated hypertension, and unstable angina. 


MAKING A DIAGNOSIS 


a 


After you explain that most patients with ARAS are 
treated with aspirin, statins, and good BP control, Mrs. X 
declines any imaging studies. 


Have you crossed a diagnostic threshold 
for the leading hypothesis, renovascular 
hypertension? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


Worsening CKD, lifestyle factors, and medications/drugs have 
been ruled out by the history and unchanged serum creatinine. 
Primary hyperaldosteronism needs to be considered in patients 
with resistant hypertension, especially those with hypokalemia. 


Alternative Diagnosis: Primary 
Hyperaldosteronism 


Textbook Presentation 


Primary hyperaldosteronism is usually diagnosed when a patient 
with hypertension has unexplained hypokalemia or when a patient 
has resistant hypertension. 


Disease Highlights 


A. Etiology 
1. Results from an idiopathic bilateral adrenal hyperplasia in 
most patients (60-65%) 
2. Results from unilateral aldosterone-producing adenoma in 
30-40% of cases (Conn syndrome) 
3. Rarer causes include microadenomas, unilateral adrenal 
hyperplasia, and adrenal carcinoma. 
B. The overall prevalence, based on community cohorts, is about 
5-10%. 
1. Found in 17-23% of patients with resistant hypertension 


2. Prevalence of 34% in patients newly diagnosed with 
hypertension and obstructive sleep apnea who were referred 
to a tertiary care center 


C. Pathophysiology 
1. High aldosterone levels lead to salt and water retention and 
potassium wasting. 
2. Because aldosterone is being produced autonomously, it is 
not suppressed. by volume expansion, as it is normally. 
3. Volume expansion suppresses plasma renin levels. 
D. Most patients have a normal potassium level; 48% of those 


with aldosterone-producing adenomas and 17% of those with 
bilateral adrenal hyperplasia are hypokalemic. 


A normal potassium level does not rule out 
hyperaldosteronism. 


Evidence-Based Diagnosis 


A. The Endocrine Society recommends screening for primary 
hyperaldosteronism in patients with the following: 


1. Sustained BP > 150/100 mm Hg 
2. Resistant hypertension 


3. Hypertension and spontaneous or diuretic-induced 
hypokalemia 


4, Hypertension and sleep apnea 

5. An adrenal incidentaloma 

6. A family history of early-onset hypertension 
7. Cerebrovascular accident at < 40 years of age 


B. There are 3 steps in the diagnosis of primary hyperaldostero- 
nism: screening, confirmatory testing, and determining 

the subtype. 

1. The plasma aldosterone concentration/plasma renin 
activity ratio (ARR) is the most commonly used screening 
test; since patients with primary hyperaldosteronism have 
elevated levels of aldosterone and suppressed renin levels, 
the ratio should be elevated. 


a. The ARR can be affected by potassium status, dietary 
sodium, medications, and age. 

b. Ideally, prior to measurement, the patient should have a 
normal potassium level and liberal sodium intake. 

c. Medications that minimally affect aldosterone levels 
include verapamil, hydralazine, and alpha-adrenergic 
blockers; other antihypertensive medications and 
NSAIDs should be stopped for 2-4 weeks when 
possible. 

d. The optimal cut point is unclear; a ratio > 20-30 is 
generally considered a positive test. 

e. Sensitivity ranges from 73% to 87%, with a specificity 
of about 75%. 

2. Ifthe ARR is abnormal, the patient should be referred to 
an endocrinologist for confirmatory testing (oral sodium 
loading, saline infusion, fludrocortisone suppression, or 
captopril challenge). 


3. Patients with abnormal confirmatory testing should undergo 
adrenal CT, possibly followed by adrenal vein sampling. 


Treatment 


A. Laparoscopic adrenalectomy should be considered when 
lateralized aldosterone excess is demonstrated by adrenal 
vein sampling. 


B. Otherwise, treat with spironolactone (an aldosterone antagonist). 


CASE RESOLUTION 


z 


Mrs. X has an elevated ARR; however, confirmatory test- 
ing by the endocrinologist is negative. You stop the hydro- 
chlorothiazide, substituting chlorthalidone, a longer acting 
diuretic. Her BP improves slightly, and she requires the 
addition of spironolactone to achieve her BP goal. 


CHIEF COMPLAINT 


PATIENT Y 


Mr. Jis a 45-year-old man with a 10-year history of hyper- 
tension. When you last saw him 1 year ago, his BP was 
160/95 mm Hg. He ran out of his medications 6 months 
ago and was unable to obtain refills because of financial 
problems. Today, he has stopped by to see your nurse for 
new prescriptions. Because he is complaining of a headache, 
she checks his BP and then runs to find you because it is 
220/112 mm Hg. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. J’s BP clearly needs to be lowered, and the primary question 
is how quickly this needs to be accomplished. In other words, is 
this a hypertensive emergency or hypertensive urgency? These 
syndromes are defined by the degree of BP elevation and whether 
there is acute end organ damage. 

A hypertensive emergency exists when there is severe BP ele- 
vation and acute target organ involvement: acute neurologic syn- 
dromes (encephalopathy, cerebrovascular accident, intracerebral or 
subarachnoid hemorrhage), acute aortic dissection, acute coronary 
syndrome, acute pulmonary edema, acute kidney injury, severe 
preeclampsia/eclampsia, microangiopathic hemolytic anemia, or 
acute postoperative hypertension. 

In hypertensive urgency, there is severe BP elevation with- 
out any acute TOD. The exact definition of “severe BP eleva- 
tion” has not been established, but many experts use a cutoff of 
> 180/110-120 mm Hg. Common causes of hypertensive urgency 
and emergency include medication nonadherence, abrupt cessation 
of clonidine, CKD, renovascular disease, drugs (cocaine, PCP), 
systemic lupus erythematosus, eclampsia, and postoperative state; 
Cushing disease and pheochromocytoma are less common causes. 


A hypertensive emergency is defined by the 
presence of TOD, not by the degree of BP 
elevation. 


To some extent, the degree of the acute TOD in patients with 
very elevated BP depends on the time course of the BP elevation. 
For example, normotensive women in whom acute hypertension 
develops from eclampsia can have significant TOD at pressures of 
160/100 mm Hg, whereas patients with chronic hypertension can 
be asymptomatic at much higher pressures. So, despite his very 
elevated BP, it is quite likely that Mr. J falls into the “hyperten- 
sive urgency” rather than the “hypertensive emergency” category. 
Nevertheless, hypertensive emergency is always the “must not 
miss” diagnosis in such patients (Table 23-10). 


7 


You tell the nurse to put Mr. J in an exam room. On fur- 
ther history, he has no shortness of breath, chest pain, 
edema, abdominal pain, feelings of confusion, vomiting, or 
focal weakness or numbness. He generally appears well and 
is clearly happy to have a new job. Physical exam confirms 
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Table 23-10. Diagnostic hypotheses for Mr. J. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Hypertensive Absence of hypertensive 
urgency emergency syndromes 
Active Alternative—Must Not Miss 
Hypertensive Chest pain ECG 


emergencies 
Acute coronary 
syndrome 


Chest, back pain 


Chest radiograph 


Diastolic murmur Transesophageal 
Absent pulses echocardiogram 
Chest CT 
Pulmonary edema Dyspnea Chest radiograph 
Crackles 
m IINE L AOT 
Hypertensive Headache CT 
encephalopathy Nausea/vomiting MRI 
Delirium 
Seizures 
Coma 
Papilledema 
Acute kidney injury Nausea Serum creatinine 
Fatigue Urinalysis 


BP of 220/112 mm Hg, pulse of 84 bpm, and RR of 
16 breaths per minute. There is no papilledema. Lungs are 
clear, jugular venous pressure is not elevated, there is an 9, 
and a 2/6 systolic ejection murmur without an 5., abdomen 
is nontender, there is no peripheral edema, and neurologic 
exam is normal. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Hypertensive Urgency 


Textbook Presentation 

A patient with chronic hypertension has extremely high BP; by 
definition, patients have no symptoms or signs of acute TOD. 
Disease Highlights 


A. Prevalence of hypertensive urgency in the outpatient setting or 
emergency department is 3-5%. 


B. The most common presenting symptoms are headache (22%), 
epistaxis (17%), faintness (10%), psychomotor agitation 
(10%), chest pain (9%), and dyspnea (9%). 


C. One large retrospective cohort study found that the risk of a 
cardiovascular event occurring within 6 months is - 1%. 
Evidence-Based Diagnosis 


A. Must rule out acute TOD through history, physical, and 
selected laboratory tests. 
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B. BP should be measured in both arms, and pulses palpated in 
both the upper and lower extremities; all patients should have 
a complete cardiovascular and neurologic exam, including 
fundoscopic exam. 


C. All patients should have a serum creatinine and urinalysis 
performed. 


D. Patients with symptoms suggestive of myocardial ischemia or 
pulmonary edema should have an ECG, chest radiograph, and 
cardiac enzymes. 


E. Patients with neurologic signs or symptoms need CNS imaging 
(CT or MRI). 


Treatment 


A. In stable outpatients with chronically elevated BP, there is not 
an urgent need to reduce the BP, and it is fine if it takes several 
days for the BP to be reduced. 


B. There are several ways to approach treatment, depending on 
the overall condition of the patient, whether the patient has 
been treated previously, and the ability of the patient to return 
for follow-up. 

1. In patients who have stopped their medications, it is 
usually sufficient just to restart them. 


2. In previously untreated patients, options include 


a. Starting 2 long-acting agents, such as a diuretic and 
either a calcium channel blocker or ACE inhibitor 
b. Beginning treatment with more rapid-acting 
agents, such as oral labetalol or clonidine, and then 
transitioning to longer acting agents; patients can be 
observed for several hours to assess their response to 
the short-acting agents. 


C. Too rapid reduction of BP can lead to hypotension and 
cerebral hypoperfusion with stroke. 


D. IV and sublingual medications can have unpredictable effects 
on BP and should be avoided in asymptomatic patients. 
1. IV hydralazine causes a progressive and sometimes 
precipitous fall in BP 10-30 minutes after administration. 


2. Sublingual nifedipine causes unpredictable lowering of BP 
and should never be used. 


Do not be in a hurry to normalize BP in 
patients without acute TOD! 


MAKING A DIAGNOSIS 


VW 


Mr. JS serum creatinine is 1.4 mg/dL, unchanged from 
1 year ago. His urinalysis is normal. Mr. J wants to know if 
he can have a couple of acetaminophen tablets for his head- 
ache, get his prescriptions, and leave; he has to pick up his 
son at school. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, hypertensive urgency? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Hypertensive 
Emergencies 


Patients with hypertensive emergencies frequently present with 
chest pain (27%), dyspnea (22%), and neurologic deficits (21%). 
Cerebral infarction is found in about 24% of patients, with about 
22% having pulmonary edema, 16% hypertensive encephalopathy, 
and 12% heart failure. 

Acute coronary syndromes, aortic dissection, subarachnoid 
hemorrhage, and pulmonary edema are discussed in other chapters. 
This section focuses on hypertensive encephalopathy. 


Textbook Presentation 


Patients present with the acute or subacute development of lethargy, 
confusion, headache, and visual disturbances, sometimes followed 
by seizures (focal or generalized) and coma. The syndrome can 
occur with or without proteinuria and retinopathy. 


Disease Highlights 


A. Cerebral blood flow is autoregulated within specific limits. 

1. In normotensive people, cerebral blood flow is unchanged 
between mean arterial pressures (MAP) of 50-150 mm Hg 
(MAP = [(2 x diastolic) + systolic]/3) 

a. Cerebral vasoconstriction limits hyperperfusion up to a 
MAP of - 150 mm Hg. 

b. Above a MAP of 150 mm Hg, autoregulation is 
overwhelmed. 

2. In hypertensive patients, cerebral blood flow can be 
maintained at higher MAPs. 

a. Thought to be due to arteriolar thickening 

b. Such patients also need higher MAPs to maintain 
adequate cerebral blood flow (ie, abrupt lowering of the 
BP toa MAP of < 100-110 mm Hg can potentially lead 
to cerebral ischemia). 


B. Failure of autoregulation leads to cerebral vasodilation, 
endothelial dysfunction, and cerebral edema. 


C. Vasogenic edema in the posterior parietal and/or occipital 
lobes 
1. Classic MRI finding in hypertensive encephalopathy, 
although a wide range of findings is possible 


2. Also called posterior reversible encephalopathy syndrome 


3. Generally seen in the posterior regions of the brain 
due to relatively sparse sympathetic innervation of the 
vertebrobasilar territory leading to more disruption of 
autoregulatory mechanisms, increased perfusion, and 
edema 


4. Also seen with eclampsia and use of some 
immunosuppressive agents and cytotoxic drugs; in 1 series, 
68% of patients with posterior reversible encephalopathy 
syndrome had hypertension, 11% eclampsia, 11% 
immunosuppressive use, and 11% other causes 


5. Reversible with treatment of hypertension or removal of 
inciting agent, with MRI findings resolving in days to 
weeks; long-term antiepileptic therapy is not necessary. 


Evidence-Based Diagnosis 


A. Hypertensive encephalopathy is primarily a clinical diagnosis; 
imaging is required to rule out CNS abnormalities. 


B. A head CT should be done to exclude intracranial hemorrhage 
(intracerebral or subarachnoid bleeding). 


C. An MRI should be done to exclude acute ischemic stroke and 
to look for posterior reversible encephalopathy syndrome. 


MRI is much more sensitive than CT (83% vs 
16% sensitivity; specificity of both > 95%) for 
the diagnosis of acute ischemic stroke. 


Treatment 


A. Hypertensive encephalopathy and other hypertensive emer- 
gencies should be treated in the ICU with parenteral, titratable 
antihypertensive agents. 


B. There is little evidence to guide the choice of agents; 
commonly used medications include labetalol, esmolol, 
fenoldopam, clevidipine, nitroprusside, and nicardipine. 


C. Generally, the BP should be reduced by no more than 25% 
in the first hour, then to 160/100 mm Hg within the next 
2-6 hours; patients can often be transitioned to oral agents 
within 12-24 hours. 

1. The BP should be reduced more quickly if hypertensive 
emergency is accompanied by acute aortic dissection, with 
a goal of < 120/80 mm Hg during the first hour. 


2. Neurology consultation should be obtained for guidance 
regarding BP lowering in the setting of acute stroke. 


CASE RESOLUTION 


X7 


Mr. J has no signs or symptoms of stroke, intracranial hem- 
orrhage, pulmonary edema, myocardial ischemia, or aortic 
dissection. He has a mild headache, but he does not have 
other symptoms, such as lethargy or confusion, to suggest 
hypertensive encephalopathy. His kidney function is stable, 
and his urinalysis is normal. There is no need to perform any 
further testing at this point. 


Mr. J’s previous regimen was hydrochlorothiazide, 25 mg; 
lisinopril 40 mg; and amlodipine, 10 mg. You instruct him to 
fill his prescriptions after he picks up his son at school, to take 
the amlodipine tonight, and then to take all 3 medications in the 
morning. When he returns in 2 days, his BP is 160/100 mm Hg; 
3 weeks later it is 145/90 mm Hg. 


REVIEW OF OTHER IMPORTANT DISEASES 
Pheochromocytoma 


Textbook Presentation 


The classic presentation is a patient with attacks of paroxysmal 
hypertension, headache, palpitations, and sweating occurring 
several times daily, weekly, or every few months. Patients generally 
have orthostatic hypotension on physical exam. 


Diseases Highlights 


A. 85-90% of patients have headache, sweating, or palpitations. 


B. 10% of pheochromocytomas are malignant and tend to have a 
less typical presentation. 


C. 10-15% are familial (multiple endocrine neoplasia type 2, von 
Hippel-Lindau disease, neurofibromatosis); these are more 
often asymptomatic (and normotensive) than sporadic cases. 
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Table 23-11. Symptoms of pheochromocytoma. 


Patients with Patients with 
Pheochromocytoma Pheochromocytoma 
and Paroxysmal and Persistent 


Symptom Hypertension Hypertension 
Severe headaches 92% 72% 
Sweating 65% 69% 
Palpitations, 73% 51% 
tachycardia 
Anxiety/panic 60% 28% 
Tremulousness 51% 26% 
Chest or abdominal 48% 28% 
pain 
Nausea with or 43% 26% 


without vomiting 


D. Table 23-11 lists symptoms, taken from a series of patients 
with pheochromocytoma, about half of whom presented 
with paroxysmal hypertension and about half of whom had 
persistent hypertension. 


Evidence-Based Diagnosis 


A. Pretest probability of 0.5% in hypertensive patients who have 
suggestive symptoms, and of 0.2% in unselected hypertensive 
patients 


Pheochromocytoma is rare even in patients 
with suggestive symptoms. 


B. Pretest probability of 5% in patients with incidentally 
discovered adrenal masses 


C. Plasma-free metanephrines is the single best test to rule out 
pheochromocytoma (Table 23-12). 


1. Patients should fast overnight and be supine for 30 minutes 
prior to the blood draw. 


Table 23-12. Diagnostic tests for sporadic 
pheochromocytoma." 


Test Sensitivity Specificity LR+ LR- 
Plasma-free metanephrines 99% 89% 9 0.01 
Plasma catecholamines 84% 87% 6.46 0.18 
24-hour urine fractionated 97% 69% 3.13 0.04 


metanephrines 


24-hour urine 86% 88% 7:17 016 
catecholamines 


24-hour urine total 88% 89% 8 0.13 
metanephrines 


24-hour urine 68% 95% 13.6 0.34 
vanillylmandelic acid level 


"Test characteristics for the diagnosis in patients with hereditary pheochromocytoma are 
different and can be found in (Data from Lenders JWM, Pacak K, Walther MM et al. Biochemical 
diagnosis of pheochromocytoma. Which test is best? JAMA. 2002;287:1427-1434.) 
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2. Because caffeine and acetaminophen interfere with the 
assay, patients should avoid caffeine for 12 hours and 
acetaminophen for 5 days prior to testing. 

3. The standard upper limit of normal for plasma 
metanephrines is 61 ng/L. 

a. The overall (sporadic and hereditary cases) sensitivity at 
this cut off is 99% with a specificity of 89% (LR+ = 9; 
LR- = 0.01). 

b. A plasma metanephrine > 236 ng/L is 100% specific for 
the diagnosis of pheochromocytoma. 


D. Patients with positive biochemical testing should undergo 
adrenal imaging. 
1. CT: sensitivity of 88—100% for detecting adrenal 


pheochromocytomas, 90% for extra-adrenal tumors; 
specificity 70-80% (LR+, 3.76; LR-, 0.08) 

2. MRI: sensitivity 90%; specificity also 70-80%; better than 
CT for identifying vascular invasion (LR+, 3.6; LR-, 0.13) 


3. 'I-MIBG or positron emission tomography scanning is 
sometimes used when the biochemistry is positive and both 
CT and MRI are normal; sensitivity, 82-88%; specificity, 
82-84% (LR+, 5; LR-, 0.18). 


Treatment 


A. Surgery is the definitive treatment. 


B. Must give both alpha- and beta-blocking agents preoperatively 


1. The alpha-blocker opposes catecholamine-induced 
vasoconstriction. 


P 


The beta-blocker opposes the reflex tachycardia that occurs 
with alpha-blockade. 


Unopposed beta-blockade causes inhibition of epinephrine- 
induced vasodilation, leading to increased BP, left heart 
strain, and possibly heart failure. 


» 


4. Should be done in consultation with an endocrinologist 
because of the complexities of ensuring adequate 


alpha-blockade 


Never give a patient with a pheochromocy- 
toma a beta-blocker without first giving an 


alpha-blocker. 


C. 25% of patients have residual hypertension. 


D. Patients with familial pheochromocytoma often have multiple, 
bilateral tumors; the optimal approach to therapy is not clear. 
Genetic testing may be considered. 
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| have a patient with hyponatremia. | have a patient 
with hypernatremia. How do | determine the cause? 


Scott D. C. Stern, MD 


HYPONATREMIA 
CHIEF COMPLAINT 


PATIENT v 


Mr. P is a 66-year-old man who comes to the emergency 
department with a chief complaint of an inability to urinate. 
Shortly after arrival he has a generalized seizure. Initial labs 
reveal a serum sodium concentration of 122 mEq/L. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


As noted in Chapter 1, the first task when evaluating patients is to 
identify their problem(s). Mr. P’s problems clearly include seizure, 
marked hyponatremia, and inability to urinate. While other causes 
of seizures must be considered, the hyponatremia clearly requires 
evaluation because it is severe, potentially life-threatening, and 
likely to have caused the seizure. 

Hyponatremia is the most common electrolyte abnormal- 
ity in hospitalized patients and associated with an increase in 
mortality that is profoundly modified by the underlying cause 
of hyponatremia. It is defined as a serum sodium concentration 
< 135 mEq/L and is classified as mild (130-135 mmol/L), moder- 
ate (125—129 mmol/L), or profound (< 125 mmol/L). 


What are the symptoms of hyponatremia? 
What is the differential diagnosis of 
hyponatremia? How would you frame the 
differential? 


Symptoms of Hyponatremia 


The adverse effects and manifestations of hyponatremia depend 
on its severity and rapidity of development. Acute hyponatremia 
(defined as developing within the prior 48 h) leaves the brain 
hypertonic relative to the hypotonic serum. This osmotic gradient 
drives water into the brain’s astrocytes, resulting in cerebral edema 
and CNS symptoms. Acute hyponatremia may cause seizures, brain 
damage, brainstem herniation, respiratory arrest, rhabdomyolysis 
and death. Symptoms occur at much more modest degrees of 
hyponatremia than in patients with chronic hyponatremia. Seizures 
can occur even at sodium levels above 120 mEq/L. On the other 
hand, in chronic hyponatremia (most cases), CNS adaptations 
occur. Astrocytes decrease their intracellular osmolality, decreasing 
the osmotic flux of water into the brain in turn causing less cerebral 
edema. Therefore, symptoms tend to develop when hyponatremia 
is more severe than in patients with acute hyponatremia. Seizures 
and herniation are much less frequent. Typically, patients with 
chronic hyponatremia and serum sodium levels > 130 mEq/L are 
asymptomatic. Symptoms associated with profound hyponatremia 
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(< 125 mEq/L) include nausea (44-49%), vomiting (27-30%), 
gait disturbance (31%), headache 27%, confusion (14-30%), 
seizures (5%), and coma. 

Before reviewing the differential diagnosis of hyponatremia, 
it is useful to briefly review the pathophysiology of normal water 
handling, antidiuretic hormone (ADH), and then hyponatremia. 
ADH plays a key role in water handling. 

In health, dehydration increases the serum sodium and 
osmolality and triggers ADH release. This causes water channels 
(aquaporins) to be inserted into the luminal membrane of the col- 
lecting ducts, promoting water reabsorption. This restores normal 
osmolality and sodium concentration. Conversely, excessive water 
ingestion lowers the serum sodium and osmolality suppressing 
ADH secretion and results in the removal of the aquaporins. This 
prevents water reabsorption, promotes its excretion and restores 
the normal osmolality and sodium concentration. 

Hyponatremia occurs when water accumulates in excess of 
sodium due to an inability to excrete ingested water and in most 
patients, develops due to an excess of ADH. The excessive ADH 
release causes persistent, sustained, and inappropriate water reab- 
sorption, diluting the serum sodium (and also simultaneously con- 
centrating the urine). In order to understand the states of increased 
ADH it is critical to appreciate the triggers of ADH release. ADH 
is obviously released in response to an increase in osmolality but is 
also secreted in response to critical hypovolemia (in an attempt to 
reabsorb water and volume). The hypovolemia can be either real 
hypovolemia (as in hemorrhagic shock) or perceived hypovolemia, 
such as when there is an ineffective circulating volume (eg, from 
severe heart failure [HF]). In addition to these appropriate causes 
of ADH release, ADH secretion may be inappropriate, causing the 
syndrome of inappropriate ADH (SIADH). In SIADH, tumors 
and other diseases cause the release of ADH that is triggered by 
neither an increase in osmolality nor a decrease in the effective cir- 
culating volume. Finally, hyponatremia develops in some patients 
despite an appropriate suppression of ADH due to the rapid inges- 
tion of such excessive amounts of water that they are unable to 
excrete it. This is referred to as water intoxication. 

The differential diagnosis for hyponatremia is long, but the 
diagnostic approach can be easily framed in a few simple steps. 
These pivotal steps include (1) a quick search for highly diagnos- 
tic clues; (2) a clinical assessment of the patient’s volume status to 
limit the differential; (3) in clinically euvolemic patients, a review 
of their urine sodium to detect subtle hypovolemia, and finally, 
(4) evaluate truly euvolemic patients for hypothyroidism and 
adrenal insufficiency prior to diagnosing SIADH. Each of these 
steps is discussed below. 

The first step recognizes that a few key clinical and laboratory 
features immediately suggest very specific diagnoses (Figure 24-1). 
Examples of these include marked hyperglycemia suggesting 
hyperglycemic-induced hyponatremia, thiazide use (suggesting 
diuretic-induced hyponatremia), recent participation in marathon 
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‘Patients taking thiazides can occasionally have other causes of hyponatremia and should be re-evaluated if their serum sodium fails to 


improve after discontinuation of diuretics. 


Figure 24-1. Step 1: Look for highly suggestive diagnostic clues. 


events (suggesting exercise-associated hyponatremia [EAH]), 
hyperkalemia (suggesting kidney failure or primary adrenal insuf- 
ficiency), very low urine osmolality (suggesting water intoxication 
from either psychogenic polydipsia, Ecstasy use, or beer potomania), 
normal serum osmolality (suggesting pseudohyponatremia) or recent 
attendance at a party, rave etc. (suggesting possible Ecstasy use). 

For many patients, the previously mentioned clues are absent and 
the second pivotal step evaluates the patient’s clinical volume status 
in order to determine whether they are clinically hypervolemic, 
hypovolemic, or euvolemic. This allows the differential diagnosis to 
be narrowed to that appropriate subset of diagnoses (Figure 24-2). 
Correct classification of the patient’s volume status requires a review 
of their history, physical exam findings, and laboratory results. The 
clinical recognition of hypervolemic patients is usually straightforward 
because hyponatremia typically develops in patients with advanced 


HE cirrhosis, nephrotic syndrome, and kidney failure when the 
disease is easily recognized. Conversely, hypotension or orthostasis 
suggests hypovolemia. Patients who are neither hypervolemic nor 
hypovolemic are classified as clinically euvolemic. 

The third pivotal step evaluates patients who appear clinically 
euvolemic. Surprisingly, some patients who appear clinically 
euvolemic are, in fact, hypovolemic. Here, the measurement of the 
urine sodium can be helpful. Since hypovolemia promotes avid 
sodium reabsorption within the kidney, hypovolemia is usually asso- 
ciated with a low urinary sodium concentration (< 20-30 mEq/L). 
On the other hand, euvolemic patients do not have a stimulus to 
reabsorb urine sodium and usually have a higher urinary sodium 
(> 20-30 mEq/L). Therefore, a low urine sodium in such patients 
confirms hypovolemia and an elevated urine sodium confirms 
euvolemia (Figure 24-3). 
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Hypotension No evidence of Significant edema, 
or orthostatic hypovolemia or JVD, S3 gallop 
changes hypervolemia or ascites 


a 


HF, heart failure; JVD, Jugular venous distention. 


Figure 24-2. Step 2: Determine the patients clinical volume status. 


| | 
< 20-30 mEq/L > 20-30 mEq/L 


SIADH, syndrome of inappropriate antidiuretic hormone. 


‘Not reliable in patients taking diuretics 

?Euvolemic patients who have low urinary sodium levels include occasional patients with SIADH in whom a low salt 
intake leads to decreased urinary sodium loss, and patients with water intoxication 

3Hypovolemic patients who have elevated urinary sodium levels include patients with a metabolic alkalosis in whom 
bicarbonaturia promotes renal sodium loss and patients with primary adrenal insufficiency in which the 
hypoaldosteronism creates natriuresis. 


Figure 24-3. Step 3: Evaluate clinical euvolemia to distinguish true euvolemia from subtle 
hypovolemia. 


There are a few exceptions that should be kept in mind when 
interpreting the urinary sodium in patients who appear clinically 
euvolemic. 

First, several hypovolemic conditions are associated with an 
increased urinary sodium loss, which can be misleading. Diuretics 
can force urinary sodium excretion despite hypovolemia. Therefore, 


while a low urinary sodium in a patient taking diuretics still sug- 
gests hypovolemia, an elevated urine sodium cannot be interpreted. 
Hypoaldosteronism impairs sodium reabsorption and causes both 
hypovolemia and increased urinary sodium losses. 

Second, several euvolemic states may be associated with /ow 
urinary sodium concentrations. Patients with SIADH may ingest 
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little sodium and occasionally have a low urinary sodium measure- 
ment (despite euvolemia). Patients with water intoxication (due to 
psychogenic polydipsia, Ecstasy use, or EAH) may also have a low 
urinary sodium concentration because the massive water ingestion 
(and excretion) dilutes the excreted sodium and lowers its concen- 
tration. These will usually be identified in the first pivotal step by 
finding a maximally dilute urine (urine osmolality < 100 mOsm/L). 

The final pivotal step evaluates these truly euvolemic hypona- 
tremic patients. Most such patients have SIADH. However, before 
making this diagnosis, severe hypothyroidism and adrenal insuffi- 
ciency must be ruled out (Figure 24-4). 

It is important to mention a few potential pitfalls. First, the 
urine sodium should not be measured in clinically hypervolemic 
patients. Hypervolemia in such patients is associated with an 
ineffective circulating volume, which triggers not only ADH release 
but also promotes avid sodium reabsorption, thereby lowering 
their urinary sodium. This finding could mislead clinicians into 
misclassifying these patients as hypovolemic. 

Second, a response to a saline challenge is occasionally diagnos- 
tically helpful but potentially dangerous. In hypovolemic hypona- 
tremic patients, ADH secretion is triggered by the hypovolemia. 
The saline challenge can restore the intravascular volume, suppress 
ADH secretion, and promote a brisk water diuresis. This may 
cause a dangerously rapid rise in the serum sodium putting patients 
at risk for developing the osmotic demyelinization syndrome, a 
severe life-threatening complication of therapy (see below). On the 


Euvolemia 


other hand, the opposite can happen in patients with SIADH. In 
SIADH, ADH secretion continues despite the sodium challenge. 
This causes the water from the saline to be retained, whereas the 
sodium is excreted. This can cause a paradoxical fall in the serum 
sodium from the normal saline challenge, which can worsen CNS 
symptoms. Consultation is advised. 

The differential diagnosis of hyponatremia classified by volume 
status is listed below. 


Differential Diagnosis of Hyponatremia 
A. Hypervolemia 
1. HF 
2. Cirrhosis 
3. Nephrotic syndrome 
4. Kidney failure (glomerular filtration rate [GFR] 
< 5 mL/min) 
B. Euvolemia 
1. Thiazide diuretics 
2. SIADH 
a. Cancers (eg, pancreas, lung) 


b. CNS disease (eg, cerebrovascular accident, trauma, 
infection, hemorrhage, mass) 


c. Pulmonary diseases (eg, infections, respiratory failure) 


Differential diagnosis! 
e Hypothyroidism 
e Secondary adrenal insufficiency 
e SIADH 


and 
cortisol 


Check TSH 


TSH markedly elevated 


Other etiologies excluded 
Urine osmolality increased, 
Urine Na* increased 


y 
Cortisol < 16.3 mcg/dL? 


Y y 
Severe l Evaluate for adrenal 
hypothyroidism? insufficiency 
SIADH 


SIADH, syndrome of inappropriate antidiuretic hormone; TSH, thyroid-stimulating hormone. 


‘Other causes of euvolemic hyponatremia include water intoxication states (psychogenic polydipsia, exercise-associated 
hyponatremia, and Ecstacy use), but these will usually be identified in the first pivotal step by finding a maximally dilute urine 
(urine osmolality < 100 mOsm/L). Thiazide diuretics may also cause either euvolemic hyponatremia or hypovolemic 
hyponatremia but are also diagnosed in the first pivotal step by asking about thiazide use. 

?Levels above 16.3 mcg/dL rule out adrenal insufficiency. Levels below this do not confirm adrenal insufficiency but such 
patients need to undergo corticotropin stimulation testing. See Figure 24-5. 


See text. 


Figure 24-4. Step 4: Evaluate euvolemic patients to distinguish SIADH from other diagnoses. 


d. Drugs 
(1) ADH analogs (vasopressin, desmopressin acetate 
[DDAVP], oxytocin) 
(2) Chlorpropamide (6-7% of treated patients) 
(3) Carbamazepine 
(4) Antidepressants (tricyclics and selective serotonin 
reuptake inhibitors) and antipsychotics 
(5) Nonsteroidal anti-inflammatory drugs (NSAIDs) 
(6) Ecstasy (MDMA) 
(7) Others (cyclophosphamide, vincristine, nicotine, 
opioids, clofibrate) 
3. Hypothyroidism, severe 
4. Psychogenic polydipsia 
5. Secondary adrenal insufficiency 
6. EAH 


7. Beer potomania 


C. Hypovolemia 
1. Thiazide diuretics 


2. Salt and water loss with free water replacement (ie, vomiting 
or diarrhea) 


3. Primary adrenal insufficiency 


V 


Due to Mr. Fs seizure and subsequent postictal state, 
Mr. P cannot give a medical history. His chart is requested. 
Physical exam reveals a man in jogging attire, appearing his 
stated age. His vital signs are BF 140/95 mm Hg; pulse, 
90 bpm; temperature, 56.0°C; RR, 18 breaths per minute. 
His neck veins are flat. His lungs are clear to auscultation. 
Cardiac exam reveals a regular rate and rhythm. There is no 
jugular venous distention (JVD), S, gallop, or murmur. His 
abdomen is obese with no clear mass. No ascites is appreci- 
ated. Extremity exam reveals no edema. 


At this point, what is the leading hypothesis, 
r what are the active alternatives and is there a 


must not miss diagnosis? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. P’s differential is extensive, but as noted above the first step 
in evaluating patients with hyponatremia is to review their history 
and laboratory findings to search for highly specific results that 
suggest a particular diagnosis. This includes the serum creatinine, 
glucose, potassium, urine and serum osmolality (Figure 24-1). 


y 


Mr. F’s laboratory studies reveal a glucose of 118 mg/dL; 
K+, 3.9 mEq/L; BUN, 14 mg/dL; creatinine, 0.5 mg/dL; and 
a serum osmolality of 254 mOsm/L. Urine osmolality is 
80 mOsm/L. 


Given these laboratory results what is the 
į leading hypothesis, what are the active 
alternatives, and is there a must not miss 


diagnosis? Given this differential diagnosis, 
what tests should be ordered? 
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Table 24-1. Diagnostic hypotheses for Mr. P. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypothesis and Signs Tests 
Leading Hypothesis 
Exercise-associated Recent completion of a major Urine 
hyponatremia endurance event osmolality 


(eg, marathon) with frequent 
stops for water 


Primary polydipsia History of psychiatric illness Urine 
osmolality 
Active Alternatives 
Ecstasy use Typically young patients Urine 
Recent attendance at party or toxicology 
“rave” 


Hyperthermia, hypertension, 
tachycardia, agitation 


Mr. P’s normal serum glucose and creatinine rules out hypona- 
tremia from marked hyperglycemia, and kidney failure, respec- 
tively. His normal potassium does not suggest adrenal insufficiency 
and his low serum osmolality confirms hypotonic hyponatremia 
ruling out pseudohyponatremia. However, his urine osmolality 
is exceptionally low and is a pivotal clue. Since ADH (whether 
appropriate or inappropriate) promotes water reabsorption from 
the urine, it also acts to increase the urine osmolality. His maxi- 
mally dilute urine (< 100 mOsm) suggests that ADH is actually 
suppressed and that the hyponatremia is due to a different mecha- 
nism, specifically some form of water intoxication. Causes of water 
intoxication include psychogenic polydipsia, recent marathon, 
beer potomania, or Ecstasy use. Given his jogging attire, you sus- 
pect EAH. Table 24-1 lists the differential diagnosis. 


Leading Hypothesis: Exercise-Associated 
Hyponatremia (EAH) 


Textbook Presentation 


EAH usually presents in patients during or within hours of com- 
pleting an endurance event (marathon) who have ingested exces- 
sive amounts of free water. Symptoms range from weakness and 
nausea to coma, seizures, and death. 


Disease Highlights 


A. Defined as hyponatremia occurring within 24 hours of 
physical activity. 

B. Typically follows prolonged workouts of any kind, including 
half marathons, marathons, ultramarathons, sprint and full 
ironman events, football players, endurance cycling, and 
swimming events. 


C. The incidence varies widely. The overall rate of hyponatremia 
has been reported at 6% of participants, with symptomatic 
hyponatremia occurring in 1%. 


D. Secondary to a combination of both excessive fluid intake 
combined in some patients with inappropriate ADH release 
1. The leading risk factor is sustained excessive intake of 
hypotonic fluid in excess of fluid losses as manifested by 
weight gain during the event. Hyponatremia developed 
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in 17% of runners who gained > 2 kg during the race, 
compared with < 2% of runners who gained < 2 kg. 


a. Other risk factors include long exercise duration and 
slow running pace. 


b. Ingestion of excessive water or carbohydrate sports drinks 
can both produce EAH. (Carbohydrate sports drinks are 
still markedly hypotonic compared with plasma.) 

2. Hyponatremia should suppress ADH. The finding that 
44% of runners with EAH did not have maximally dilute 
urine suggests that SIADH contributes to hyponatremia 
in some patients. 


E. The key to understanding EAH is that it develops rapidly 
unlike most other causes of hyponatremia. 
1. The rapid development causes more severe symptoms at 
lesser degrees of hyponatremia. Falls in serum sodium of 
7-10% can produce symptoms resulting in symptomatic 


hyponatremia even in patients with sodium levels of 
125-130 mEq/L. 


2. The rapid onset of hyponatremia renders the plasma 
hypotonic relative to the brain, (which still has normal 
osmolality), leading to an osmotic influx of water into 
the brain and cerebral edema. 


F. Hyponatremia and cerebral edema cause neurologic 
symptoms, including confusion, headaches, vomiting, 
seizures, coma, herniation, and death. Symptoms may not 
occur immediately but develop over the first 24 hours. 


G. Noncardiogenic pulmonary edema can occur in patients 
with EAH. 


Treatment 


A. Prevention 


1. Athletes should be advised to weigh themselves before 
and after exercise and counseled to avoid excessive weight 


gain (> 2 kg). 


Table 24-2. Hyponatremia: approach to treatment. 


2. Thirst should be used as a guide to drinking during 


marathon events rather than fixed, regular, fluid intake. 


3. Sporadic weight checks during endurance events could also 


detect athletes with significant weight gain at risk for EAH. 


B. Treatment 
1. Individuals who collapse or have neurologic symptoms 


during or following endurance events should be immediately 
evaluated for EAH (as well as hypernatremia, hyperthermia, 
hypoglycemia, and myocardial infarction). 


. It is critical to appreciate that the treatment of acute 


hyponatremia is different from that of chronic hyponatremia 
(Table 24-2). The hyponatremia in EAH develops rapidly 
and an aggressive approach to correction and treatment is safe 
and recommended. This contrasts with most hyponatremic 
patients who have chronic hyponatremia, in whom rapid 
correction can cause a life-threatening complication, the 
osmotic demyelination syndrome (ODS, see Table 24-3). 


. The choice of therapy is guided by the severity of symptoms, 


not simply the sodium concentration. 


a. Regardless of symptom severity, hypotonic or isotonic 
saline (normal saline, lactated Ringers) or oral hypotonic 
fluids are contraindicated because they may worsen the 
hyponatremia in patients who have elevated ADH levels. 

b. Severe symptoms: 

(1) 3% normal saline (hypertonic saline) is 
recommended in patients with hyponatremia 
(< 125 mEq/L) and severe symptoms (confusion, 
seizures, coma). 


(2) An initial bolus of 100 mL (of 3% normal saline) is 
recommended. This may be repeated twice (every 
10 minutes) if necessary. Larger single doses may 
be appropriate when there are signs of impending 
brainstem herniation (coma, seizures, etc.). 


(3) The 2015 Consensus Guidelines also recommend 
administering the first dose of 3% normal saline 


Severely symptomatic’ or 


Chronic hyponatremia: (> 48 h duration)? 


acute hyponatremia” Target Maximum 
Goals Urgent increase 4-6 mEq/L < 6h 4-6 mEq/L/day* < 6-8 mEq/L/day* 
Measure serum sodium hourly until goal met 
Intervention 100 mL? 3% NaCl over 10 min. Depends on etiology. See text Depends on etiology. See text 


May repeat x 2 if needed‘ every 10 minutes 
For mild-moderate symptoms: 0.5-2 mL/kg/h 


Indications to reverse Not usually necessary 
therapy to prevent ODS 


'Severely symptomatic patients include those with coma or seizures. 


Exceed maximal rate of correction. Options include’ 


+ Administer 2-4 mcg of desmopressin every 8 h with 


3mL/kg/h IV DSW over 1 hour. 

Repeat D5W until serum sodium within limit range 
Stop vaptan 

Follow serum sodium hourly 


?Acute hyponatremia is likely in patients with hyponatremia due to Ecstasy use, recent marathon participation (within hours), acute water intoxication or those in whom it has been 
documented to be new in the last 48 hours. Therapy should be discontinued when life-threatening symptoms abate or serum sodium exceeds 120 mEdQ/L. 

*Patients with chronic hyponatremia < 120 are at risk for ODS. The goals are meant to minimize the risk of that complication. See Table 24-3. 

“Once goal met for that 24-hour period, IV therapy should be stopped (as well as vaptans if used) and ongoing urinary water losses should be replaced with DSW or water by mouth. 
Alternatively, desmopressin acetate (DDAVP) may be used to prevent further free water urinary losses (but may be ineffective in patients treated with vaptans). 


°2 mL/kg in smaller patients. 
Stop 3% normal saline if life-threatening symptoms abate. 


’Risk of ODS minimal if initial serum = 120 mEq/L and interventions to slow rapid rates of correction are unnecessary. 


ODS, osmotic demyelination syndrome. 


Table 24-3. Osmotic demyelination syndrome (ODS). 


1. ODS is a life-threatening complication of overly rapid correction of 
severe chronic hyponatremia (< 120 mEq/L for 2 or more days). 

2. Acute hyponatremia renders the serum sodium hypotonic relative 
to the astrocytes, causing water influx, astrocyte swelling, and 
cerebral edema. 

3. In chronic hyponatremia (> 48 hours), the astrocytes in the brain 
extrude osmols and lower their intracellular osmolality to match 
the hypotonic serum. This adaptive response causes water efflux 
and decreases cerebral edema. 

4. Rapid correction of chronic hyponatremia renders the serum 
hypertonic compared to hypotonic astrocytes, causing water 
efflux, damaging their cytoskeleton and DNA and potentially 
causing cell death and demyelination. 

5. The major risk factor for ODS is rapid correction of hyponatremia 
in patients with marked chronic hyponatremia (virtually always 
< 120, usually < 105 mEq/L). 

6. Increased risk in patients with hypovolemic hyponatremia, 
diuretic-associated hyponatremia, treated cortisol deficiency, 
Na+ < 105 mEq/L, hypokalemia, alcohol abuse, malnutrition, 
advanced liver disease, and vaptan treatment. 

7. Pons most commonly affected, but other areas of white matter 
may also be affected. 

8. Develops 2-6 days after correction. 

9. Spastic quadriparesis and pseudobulbar palsy (dysarthria, 
dysphagia, diplopia), coma, movement disorders, seizures, ataxia, 
behavioral disorders, and death may occur. 

10. Lesions may not be apparent on MRI for up to 4 weeks after 
symptoms develop. 

11. Desmopressin and D5W have been used to slow or reverse the 
rate of rise in serum sodium when it is too rapid. 

12. Desmopressin in conjunction with 3% normal saline has also been 
used preemptively to prevent a rapid rise in serum sodium in 
patients at high risk for ODS. 


to patients with seizures or coma (following an 
endurance event) and should not be delayed to 
confirm hyponatremia. 

c. Mild symptoms: 

(1) Patients with nausea, dizziness, and lightheadedness 
(but without severe symptoms) can be treated with a 
either a bolus of hypertonic saline or oral hypertonic 
saline or observation until the onset of urination. 


(2) Due to the potential for rapid worsening (due to 
increasing brain edema) continued observation is 
important. 


MAKING A DIAGNOSIS 


VW 


Mr. P's brother who accompanied him is questioned and 
reports that Mr. P never jogs, he just likes wearing jogging 
clothes. He also says that Mr. F neither drinks nor uses 
drugs. However, he is unaware of the rest of his medical 
history. 


Have you crossed a diagnostic threshold 
9 for the leading hypothesis, EAH? Have you 
ruled out the active alternatives? Do other 


tests need to be done to exclude alternative 
diagnoses? 
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Clearly the brother’s history makes EAH, beer potomania, and 
Ecstasy use unlikely. You wonder about the other causes of water 
intoxication, such as psychogenic polydipsia. 


Alternative Diagnosis: Psychogenic Polydipsia 


Textbook Presentation 

Psychogenic polydipsia typically occurs in patients with a psychiat- 
tic history and unexplained hyponatremia. Patients are unaware of 
(or do not admit) to excessive water intake. Excessive water inges- 
tion and hyponatremia are also seen occasionally in patient who 
ingest excess water for medical procedures. 


Disease Highlights 


A. In most other causes of hyponatremia, ADH is elevated (either 
appropriately or inappropriately), allowing water to be reab- 
sorbed from the distal tubule, which concentrates the urine. In 
contradistinction, the increased water intake in psychogenic 
polydipsia suppresses ADH, increasing free water excretion 
and results in a dilute urine. 


B. Hyponatremia develops only when massive water ingestion 
is sufficient to overcome maximal urinary free water 
excretion and then dilutes the serum sodium, which 
usually requires > 8-10 L/day fluid intake. (Less water 
intake can cause hyponatremia in patients with reduced 
kidney function who are unable to excrete large volumes 
of free water.) 


C. Therefore, urine osmolality is usually maximally dilute 
(= 40-100 mOsm/L) which is the key to diagnosis. 


D. Reported in 6-20% of chronically ill, hospitalized 
psychiatric patients. (SIADH may also be seen in 
psychiatric patients.) 


E. Other causes of voluntary water intoxication include college 
students (and others) drinking excessive water as a challenge 
and, rarely, patients who drink water far in excess of what has 
been medically recommended. 


F Complications are secondary to both hyponatremia and 
marked polyuria (incontinence, hypocalcemia, hydronephrosis 
(from massive urinary output), and HE 


Evidence-Based Diagnosis 


A. The water restriction test limits the patient’s access to water. 
Since water excretion is normal, the patient excretes the excess 
water promptly and hyponatremia resolves rapidly. However, 
this must be done carefully in patients with marked hypona- 
tremia (Na < 120 mEq/L) to avoid over-rapid correct of 
hyponatremia and ODS. 


B. Urine osmolality 


1. Mean urine osmolality 144 + 23 mOsm/L vs 500 mOsm/L 
in SIADH and 539 mOsm/L in hypovolemic patients. 

2. Surprisingly, not all patients with psychogenic polydipsia 
have a maximally dilute urine. Several problems can 
aggravate the hyponatremia in psychogenic polydipsia and 
complicate the diagnosis. 


a. Psychotic episodes may cause a transient release of ADH 
or an increased renal responsiveness to ADH. 

b. In addition, nausea or psychiatric medications can 
induce concomitant SIADH (including selective 
serotonin reuptake inhibitors and phenothiazines). This 
accentuates the hyponatremia and can produce a higher 
than expected urine osmolality. 
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C. The urine sodium is often low (despite euvolemia) due 
to the dilution of the sodium in the urine by the massive 
excretion of water (mean 18 mEq/L). This can incorrectly 
suggest hypovolemia. However, the fractional excretion of 
sodium (FE,,) is a more accurate measure of volume and 
sodium handling and is > 0.5% in 66% of patients. 


D. CNS tumors may trigger polydipsia and cause hyponatremia. 
CNS imaging is recommended before making the diagnosis 
of psychogenic polydipsia. 


Treatment 


A. For severe neurologic symptoms (eg, seizures, coma), 
hypertonic saline can be used. 


B. In other patients, careful free water restriction allows 
gradual restoration of serum sodium concentration. It 
is worth emphasizing that water restriction is far more 
effective for patients with water intoxication than for 
other causes of hyponatremia. Over-rapid correction 
puts patients at risk for ODS (Table 24-3) and must 
be avoided. 


C. Table 24-2 summarizes the therapeutic approach to 
hyponatremia. 


CASE RESOLUTION 


vy 


As Mr. P regains normal consciousness, he reports that 
he saw blood in his urine 2 days ago and began drinking as 
much water as possible “gallons and gallons” over the last 
36 hours to prevent a clot from forming in his bladder and 
blocking his urination, (which he feared has happened, given 
his lower abdominal pain). He denies drinking beer, using any 
recreational drugs, and any recent endurance activities. 


diagnosis of water intoxication? If not, what 


Is the clinical information sufficient to make a 
Y other information do you need? 


Mr. P’s history and low urine osmolality confirm the diagnosis of 
water intoxication, in this case due to intentional massive water 
ingestion. An indwelling urinary catheter is placed, allowing blad- 
der flow and over the next 24 hours his spontaneous water diuresis 
raises his serum sodium to 137 mEq/L! However, since the cause 
of his hyponatremia was acute (< 48 hours), he was not at risk for 
ODS (see below). He is educated to limit his water intake. 


CHIEF COMPLAINT 


PATIENT Z 


Mr. D is a 42-year-old man who is brought to the emergency 
department by the police department. He is disoriented 
and confused. Initial labs reveal a serum sodium concentra- 
tion of 118 mEq/L. 


At this point, what is the leading hypothesis, 
t what are the active alternatives, and is 
there a must not miss diagnosis? Given the 


differential diagnosis, what tests should be 
ordered? 


Mr. D’s problems clearly include delirium and marked hypona- 
tremia. While other causes of delirium should be considered 
(see Chapter 11), the hyponatremia clearly requires evaluation 
because it is severe and thus likely to be causing the delirium. 


RANKING THE DIFFERENTIAL DIAGNOSIS 


As noted above the first step in evaluating patients with hypona- 
tremia is to review their history and laboratory findings to search 
for highly specific results that suggest a particular diagnosis. This 
includes the serum creatinine, glucose, potassium, urine, and 
serum osmolality (see Figure 24-1). 


WV 


Due to his confusion, Mr. D cannot give a medical history. 
His chart is requested. Laboratory studies reveal a glucose 
of 100 mg/dL; K+, 3.6 mEq/L; BUN, 26 mg/dL; creatinine, 


1.0 mg/dL; and a serum osmolality of 252 mOsm/L. Urine 
osmolality is 460 mOsm/L. 


sufficient to make a diagnosis? If not, what 


At this point, is the laboratory information 
Ww other information do you need? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. D’s serum glucose and potassium are normal, ruling out 
hyponatremia from marked hyperglycemia, and decreasing the 
likelihood of primary adrenal insufficiency. The urine osmolality 
is high enough to effectively rule out water intoxication (from 
psychogenic polydipsia, beer potomania, or Ecstasy use). The low 
serum osmolality confirms true hypo-osmolar hyponatremia ruling 
out pseudohyponatremia. His serum creatinine is also normal rul- 
ing out kidney failure. 

As often happens, the initial laboratories studies are not diagnos- 
tic. In cases such as this, the second key pivotal point is to ascertain 
whether Mr. D is clinically hypervolemic, euvolemic, or hypovolemic 
in order to focus the differential diagnosis (Figure 24-2). 


y 


Physical exam reveals a disheveled man appearing 
older than 42. He smells of alcohol. His vital signs are 
BF 90/50 mm Hg; pulse, 90 bpm; temperature, 36.0°C; 
RR, 18 breaths per minute. He has no orthostatic changes. 
Neck veins are flat. His lungs are clear to auscultation. Car- 
diac exam reveals a regular rate and rhythm. There is no 
JVD, 53 gallop, or murmur. His abdomen is distended, and 
his flanks are bulging. Extremity exam reveals 3+ pitting 
edema extending all the way up his thighs. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 
differential diagnosis, what tests should be 
ordered? 


Mr. D’s marked peripheral edema clearly indicates that he is 
hypervolemic. The final step in clinically hypervolemic patients 
explores the differential diagnosis looking for risk factors, asso- 
ciated symptoms and signs of possible diagnoses: HE, nephrotic 
syndrome, cirrhosis, and kidney failure. Of these, cirrhosis seems 
most likely. The smell of alcohol raises the suspicion of alcohol 
abuse and liver disease, and the bulging flanks suggest ascites due 
to cirrhosis. HF is also possible, although Mr. D has neither an S, 
gallop nor JVD. Nonetheless, HF should still be considered since 
neither finding is sensitive enough to rule out HF (and HF can also 
cause ascites). Kidney failure is effectively ruled out by his normal 
creatinine. Nephrotic syndrome remains a possibility, since we do 
not have any information yet about proteinuria or the serum albu- 
min level. Table 24-4 lists the differential diagnosis. 


WV 


Review of Mr. D's past medical record reveals that he has 
along history of alcohol-related complications. Six months 
ago, he was hospitalized for bleeding esophageal varices. 
There is no history of thiazide use. 


Table 24-4. Diagnostic hypotheses for Mr. D. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypothesis and Signs Tests 
Leading Hypothesis 
Cirrhosis History: Heavy alcohol Serum albumin, ALT, 


use, hepatitis C or chronic 
hepatitis B, esophageal 


AST, bilirubin, GGT, 
alkaline phosphatase, 


varices PT, PTT, hepatitis 
Physical exam: Scleral B surface antigen, 
icterus, spider angiomata, hepatitis C antibody, 
gynecomastia, ascites liver ultrasound and 
(bulging flanks, shifting Doppler 


dullness), splenomegaly 


Heart failure History of myocardial Echocardiogram, ECG 
infarction or poorly 

controlled hypertension, 

S, gallop, JVD, crackles 


on lung exam, peripheral 


edema 
Active Alternatives 
Nephrotic History of foamy urine, Serum albumin, 
syndrome diabetes, SLE urinalysis, spot protein- 


creatinine ratio, BUN, 
creatinine 
24-hour total protein 


ALT, alanine aminotransferase; AST, aspartate aminotransferase; BUN, blood urea nitrogen; 
GGT, gamma glutamyl transferase; JVD, jugular venous distention; PT, prothrombin time; 
PTT, partial thromboplastin time; SLE, systemic lupus erythematosus. 
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Is the clinical information sufficient to make 
a diagnosis of cirrhosis? If not, what other 


information do you need? 


Leading Hypothesis: Cirrhosis 


Textbook Presentation 


See Chapter 17, Edema for a full discussion. Patients with cirrhosis 
may have ascites, variceal hemorrhage, encephalopathy, jaundice, 
hypoalbuminemia, coagulopathy, and elevated transaminases. 


Disease Highlights 


A. Hyponatremia is a marker of advanced cirrhosis found in 3% 
of patients with Child-Pugh class A, 16% in those with class B, 
and 31% of those with class C. 


B. Hyponatremia is associated with a higher frequency of 
adverse outcomes (including hepatorenal syndrome, hepatic 
encephalopathy, spontaneous bacterial peritonitis, and death), 
especially if there is no clear precipitant of the hyponatremia. 
1. One study of hospitalized patients reported a 25% 

mortality among cirrhotic patients without hyponatremia 
compared with 93% among those with hyponatremia. 

A study of outpatient cirrhotic patients reported a 23% 
3-year mortality rate in patients without hyponatremia 
vs. 53% in those with hyponatremia. 


2. Furthermore, greater degrees of hyponatremia are 
associated with an increasing risk of the hepatorenal 
syndrome and hepatic encephalopathy (Table 24-5). 


C. Among patients with cirrhosis and ascites, 22% have sodium 
< 130 mEq/L. 


D. Pathogenesis of hyponatremia in cirrhosis 
1. Decreased effective circulating volume (caused by 
hypoalbuminemia, splanchnic and systemic dilatation) 
decreases mean arterial pressure, triggering the release 
of ADH which in turn causes water retention and 
hyponatremia. Other intrarenal changes also contribute to 
the hyponatremia. 


2. NSAIDs may decrease the GFR aggravating both edema 
and hyponatremia. NSAIDs also lower renal PGE,, which 
normally antagonizes ADH. 


E. Hyponatremia may act synergistically with hyperammonemia 
to increase cerebral edema and encephalopathy. 


Table 24-5. Comparison of findings in patients who have 
cirrhosis with and without hyponatremia. 


Patients without Patients with 
Hyponatremia Hyponatremia 
Small liver size 25% 85% 
Child-Pugh class C 31% 60% 
BP 112/59 mm Hg 99/54 mm Hg 
Hepatorenal syndrome 5% 17-85%! 
Hepatic encephalopathy 15% 38% 


'The wide variation between the incidence of hepatorenal syndrome in patients with 
hyponatremia and cirrhosis reflects the incidence in different patient populations. The 
rate of 85% was reported in patients hospitalized for an acute complication. 
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Evidence-Based Diagnosis 


A. While several physical findings are specific for cirrhosis, 
none are sufficiently sensitive to rule out cirrhosis in a 
patient (see Table 17-2). 


B. However, because hyponatremia develops in advanced 
cirrhosis, certain physical exam findings are common in 
cirrhotic patients with hyponatremia. 


1. Ascites present in 100% 


Ascites is a very sensitive sign of cirrhosis in 
hyponatremic patients. Its absence effectively 
rules out cirrhosis in these patients. 


2. Peripheral edema seen in 59% 


C. Laboratory studies: 

1. Mean urine sodium 4 mEq/L (measurements made 
after diuretics have been stopped for 5 days). (Decreased 
effective circulating volume causes increased renal 
reabsorption of sodium.) 


2. NT-proBNP. Patients with HF also occasionally have 
ascites, which can erroneously suggest cirrhosis. One study 
in patients with ascites found that a serum NT-proBNP 
distinguished HF from cirrhosis. 98% of patients with 
cirrhosis had levels < 1000 pg/mL whereas all HF patients 
had levels over 1000 pg/mL. (Patients with levels over 
1000 pg/mL could have both HF and cirrhosis.) 


Treatment 


A. Since the hyponatremia develops gradually, severe symptoms 
due to the hyponatremia are uncommon. Nonetheless, 
patients with severe neurologic symptoms (coma or seizures) 
and severe hypernatremia should be treated emergently with 
hypertonic (3%) normal saline (Table 24-2). 


B. Similar to all patients with chronic hyponatremia, care must 
be taken to ensure that treatment does not cause the serum 
sodium to rise too quickly. Rapid correction can cause 
catastrophic neurologic damage due to ODS (Table 24-3). 
Table 24-2 lists the current guidelines for the recommended 
maximum rate of increase in the serum sodium. 


C. Therapy has not been shown to improve survival and is not 
recommended in asymptomatic patients with serum sodium 
levels > 120 mEq/L. 


D. Fluid restriction is recommended particularly in symptomatic 
patients and those with severe hyponatremia (< 120 mEq/L). 


E. Vaptans (ADH receptor antagonists): The FDA has recom- 
mended vaptans not be used in patients with cirrhosis. 


MAKING A DIAGNOSIS 


Wy 


Lab studies reveal an albumin of 2.1 g/dL, bilirubin 6.2 mg/dL, 
AST 85 units/L, ALT 45 units/L, INR of 1.8. An abdominal 
ultrasound reveals moderate ascites and a small liver with 
coarse architecture suggestive of cirrhosis. 


Have you crossed a diagnostic threshold 
for the leading hypothesis, cirrhosis? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Mr. D’s findings point fairly conclusively to hypervolemic hypona- 
tremia secondary to cirrhosis. The prior history of varices and 
ascites point to portal hypertension while the jaundice, hypoalbu- 
minemia, and increased INR suggest synthetic failure by the liver. 
HF secondary to an alcoholic cardiomyopathy is still possible. 
Other causes of hypervolemia hyponatremia, such as nephrotic 
syndrome, are less likely but possible. 


Alternative Diagnosis: HF & Hyponatremia 


Textbook Presentation 


Typically, patients with HF complain of shortness of breath, dysp- 
nea on exertion, fatigue, and orthopnea. (See Chapter 15, Dyspnea 
for a complete discussion of HE) 


Disease Highlights 


A. Hyponatremia is observed in patients with severe HF and is 
associated with an increased risk of death. 


B. Patients with HF and hyponatremia have marked increases in 
total body sodium causing volume overload and edema. 


C. In addition, free water clearance is also impaired. Water reten- 
tion exceeds sodium retention, causing the hyponatremia. 

1. Free water clearance is impaired in large part secondary to 
elevated ADH levels. This develops when the low cardiac 
output triggers carotid baroreceptors that stimulate ADH 
release increasing water reabsorption in the collecting 
tubules and thereby hyponatremia. 


2. Other factors that contribute to the hyponatremia include a 
decrease in the GFR (due to decreased renal perfusion) and 
an increase in proximal sodium reabsorption. (In order to 
excrete free water, sodium must be delivered more distally, 
where it can be pumped out of the impermeable parts of 
the tubule, leaving solute free water behind which can be 
excreted.) 


3. Ifused, thiazides diuretics (but not usually loop diuretics) 
can worsen the hyponatremia. 


Evidence-Based Diagnosis 
See HF discussion in Chapter 15, Dyspnea. 


Treatment 


A. Treatment of underlying HF 
1. Similar to other patients with HF (see Chapter 15, Dyspnea). 
2. Angiotensin-converting enzyme (ACE) inhibitors 


a. Can help restore sodium levels to normal. ACE 
inhibitors (and angiotensin receptor blockers) improve 
cardiac output, decrease ADH secretion, and facilitate 
free water excretion. ACE inhibitors also directly 
antagonize the effect of ADH on the collecting tubules. 

b. Hyponatremic HF patients usually have activation of 
the renin angiotensin system and are susceptible to ACE 
inhibitor—induced hypotension. Therefore, therapy with 
ACE inhibitors should be initiated at Jow doses. 

3. Loop diuretics can treat both the hypervolemia and 
hyponatremia. 


4. Avoid NSAID use, which can decrease prostaglandin- 
dependent renal blood flow and worsen kidney function. 


B. Treatment of hyponatremia 
1. Patients with severe symptomatic hyponatremia (comas, 
seizures) should receive 3% normal saline (see Table 24-2). 
Furosemide should be given concurrently to prevent 
volume overload. 


Table 24-6. Vasopressin receptor antagonist (VRA) 
treatment of hyponatremia. 


Tolvaptan (oral selective) 


Available agents Conivaptan (IV nonselective) 


Side effects Thirst 
Transaminase elevations 
Decreased kidney function (conivaptan) 
Potential for over-rapid correction of 
hyponatremia and osmotic demyelination 
syndrome (ODS) 


Recommendations 
to minimize the risk 
of ODS in patients 
receiving vaptans 


Hospitalize patients when therapy is initiated 
Measure serum sodium every 6-8 h for the 
first 24-48 h 

Do not use with or immediately after other 
therapies that raise the serum sodium 

(eg, fluid restriction or 3% normal saline) 
Discontinued if patients unable to ingest 
fluid (confusion, nothing by mouth, etc.) 


FDA guidelines' The FDA advises limiting use to 30 days 


‘Approved for euvolemic and hypervolemic hyponatremia. Not indicated in 
hypovolemic hyponatremia. Not approved in patients with cirrhosis or liver disease. 
Not recommended for patients with severe symptomatic hyponatremia < 120 mEq/L. 


2. Loop diuretics as above 
3. Asymptomatic or mildly symptomatic patients 


a. Restrict water intake < 1000 mL/day and add 
furosemide to volume overloaded patients to facilitate 
natriuresis and augment free water loss. 

b. ADH receptor antagonists (vaptans) may be an option 
if free water restriction and furosemide are inadequate 
(Table 24-6). However, hospitalization and careful 
monitoring are required to ensure that the correction 
of serum sodium is not too rapid. Therapy should 
be limited to < 30 days and avoided in patients with 
liver disease. 

c. The rate of rise of serum sodium should be carefully 
monitored. Recent recommendations guide the 
goal and maximal rate of rise for the serum sodium 
(Table 24-2). Correction that exceeds these limits 
should be countered with therapy to reduce the 
serum sodium (Table 24-3). 


d. Discontinue thiazide diuretics. 


Alternative Diagnosis: Nephrotic Syndrome 


Textbook Presentation 


See Chapter 17, Edema for full discussion. Patients typically 
complain of edema. 


Disease Highlights 


A. Lesions may be primary and idiopathic (eg, minimal change 
lesion) or secondary to systemic disease (eg, diabetes mellitus, 
malignancy). 
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B. Glomerular lesions lead to albuminuria and 
hypoalbuminemia. 
1. Hypoalbuminemia decreases oncotic pressures decreasing 
effective circulating volume. 


2. Decreased effective circulating volume triggers sodium 
retention (which may be aggravated by kidney failure). 


3. The combination of sodium retention and 
hypoalbuminemia cause edema and hypervolemia. 


4, The ineffective circulating volume can also trigger 
ADH release, reduce free water clearance, and promote 
hyponatremia. 


5. Pseudohyponatremia may also be seen secondary to marked 
hypertriglyceridemia. 


Evidence-Based Diagnosis 


A. Nephrotic syndrome is characterized by urine protein 
excretion 2 3.5 g/day, edema, hypoalbuminemia, and 
hyperlipidemia. 

B. Renal biopsy can help identify certain underlying disease 
states. 


Treatment 
A. Free water restriction. 


B. Vaptans may be effective in patients with a GFR > 50 mL/ 
min who do not respond adequately to water restriction 


(see Table 24-6). 


CASE RESOLUTION 


X 


An echocardiogram reveals normal left ventricular function 
and a urinalysis reveals only 1+ proteinuria, not suggestive 
of nephrotic syndrome. A paracentesis is performed to rule 
out spontaneous bacterial peritonitis and is normal. 


Mr. D’s history, physical exam, and laboratory findings clearly 
point to severe cirrhosis. HF and nephrotic syndrome are effec- 
tively ruled out by the echocardiogram and urinalysis. The key 
therapeutic decision is the rate at which to increase his serum 
sodium. Several features suggest great care should be given to avoid 
overcorrection. First, he does not have severe neurologic symptoms 
(coma or seizures) that would mandate acute and rapid correction. 
Second, the hyponatremia is likely chronic. Both the chronicity 
and his liver disease increase his risk for ODS, a potentially fatal 
neurologic complication that may develop when chronic hypona- 
tremia is corrected too rapidly (Table 24-3). An important aspect 
of his care is to ensure a safe and gradual return of his serum 
sodium to normal. 


WV 


Mr. D's mild hyponatremia is corrected slowly. He is begun 
on free water restriction and his sodium gradually improves 
to 128 mEg/L. His mental status returns to normal. 
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CHIEF COMPLAINT 


PATIENT \7/ 


Mrs. L is a GO-year-old woman who comes to see you witha 
chief complaint of weakness and fatigue. Her past medical 
history is remarkable only for hypertension that is treated 
with amlodipine. Routine chemistries reveal a serum sodium 
of 123 mEg/L. Her potassium and other electrolytes and 
creatinine are normal. Her glucose is 108 mg/dL and BUN 
is 28 mg/dL. Follow up labs reveal a serum osmolality is 
265 mOsm/L and urine osmolality of 470 mOsm/L. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Again, the first step in evaluating the patient with hyponatremia 
is to review the history, physical exam, and initial lab findings 
for highly specific clues that point to a particular diagnosis (ie, a 
history of thiazide use, recent marathon, marked hyperglycemia, 
unexplained hyperkalemia, a maximally dilute urine or normal 
serum osmolality) (see Figure 24-1). She is not taking a thiazide 
diuretic, and her blood glucose and potassium are normal, ruling 
out marked hyperglycemic hyponatremia and making the diagno- 
sis of primary adrenal insufficiency less likely. Her urine osmolality 
is normal ruling out some form of water intoxication. Her serum 
creatinine is normal (ruling out kidney failure) and her serum 
osmolality is low, confirming true hypo-osmolar hyponatremia and 
ruling out pseudohyponatremia. The second key pivotal point is to 
classify Mrs. Ls clinical volume status as hypervolemic, euvolemic, 
or hypovolemic (see Figure 24-2). A careful exam should search 
for signs of hypervolemia (edema, JVD, S, gallop, crackles, or 
ascites) or hypovolemia (hypotension, tachycardia, or orthostatic 
hypotension). 


WV 


Mrs. L denies any history that suggests volume loss 
(vomiting, diarrhea, or excessive perspiration). She denies 
symptoms suggestive of hypervolemia such as edema, dys- 
pnea on exertion, or orthopnea. Furthermore, she has no 
history of any of the diseases associated with hypervolemic 
states (HF, cirrhosis, kidney disease, or nephrotic syn- 
drome). On physical exam, BP is normal with no significant 
change going from lying to standing. There is no pretibial 
or pedal edema. Cardiovascular exam reveals no JVD or 9, 
gallop. She has no crackles on lung exam, and there are no 
signs of ascites (bulging flanks, shifting dullness). 


Mrs. Ls history and exam suggest neither hypervolemia nor 
hypovolemia. Therefore, she is classified as clinically euvolemic. 

The third key pivotal step reviews her urine sodium to distin- 
guish true euvolemia from subtle hypovolemia (see Figure 24-3). 


WV 


Mrs. Ls urine sodium concentration is GO mEq/L. 


Table 24-7. Diagnostic hypotheses for Mrs. L. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
SIADH History of cancer Urine Na+ 


(or cancer risks) 
Unusual cough 
Hemoptysis or 
lymphadenopathy 
Neurologic or 
pulmonary disease 
HIV 


> 20-30 mEq/L 

Urine osmolality 
usually > 300 mOsm/L 
Exclusion of 
hypothyroidism and 
adrenal insufficiency 


Fatigue, cold TSH 
intolerance 


Hypothyroidism 


Adrenal 
insufficiency 


Serum cortisol, 
corticotropin 
stimulation test 


Long-term 
corticosteroid therapy, 
pituitary disease, HIV, 
sarcoidosis 


SIADH, syndrome of inappropriate antidiuretic hormone; TSH, thyroid-stimulating 
hormone. 


The elevated urine sodium argues against hypovolemia and is 
consistent with the clinical impression that Mrs. L is euvolemic. 
The final step explores the differential diagnosis for euvolemic 
hyponatremia (see Figure 24-4). Causes include SIADH (most 
common), secondary adrenal insufficiency, and severe hypothyroid- 
ism (thyroid-stimulating hormone [TSH] > 50 milli-international 
units/mL). Although other disease states can cause euvolemic 
hyponatremia (such as the water intoxication states and thiazide 
use), these are usually diagnosed initially by history or a low 
urine osmolality. At this point the leading hypothesis is SIADH. 
Table 24-7 lists the differential diagnosis. Further history and labo- 
ratory studies may help rank the differential diagnosis. 


WV 


Fast medical history: As noted above, she has hyperten- 
sion treated with amlodipine. Social history: 40-pack- 
year history of smoking. Alcohol use is minimal. Mrs. L 
denies any drug use. Review of systems is unremark- 
able. Her TSH is 2.3 milli-international units/L (normal 
< 4.0 milli-international units/L). 


Mrs. Ls history is not particularly diagnostic. Her normal TSH 
essentially rules out primary hypothyroidism. Her recent cough 
and tobacco history raise the possibility of SIADH from a lung 
cancer. Adrenal insufficiency is a potentially life-threatening cause 
of hyponatremia and should be considered a “must not miss” 
diagnosis. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: SIADH 


Textbook Presentation 


Patients are often elderly, with a chief complaint of falls, weakness, 
or confusion. Alternatively, mild hyponatremia may be discovered 
incidentally on serum chemistries. 


Disease Highlights 
A. Most common cause of hyponatremia 


B. Secondary to inappropriate ADH release despite hypotonicity 
and euvolemia. 
C. Despite water retention, patients appear clinically euvolemic. 

Subtle increase in volume leads to urinary sodium loss. 

D. Etiologies: A large variety of diseases may cause SIADH including 

1. Neurologic disease, 9-26%: eg, subarachnoid hemorrhage, 
stroke, meningitis, tumors, or trauma 

2. Intrathoracic disease, 11-19%: eg, pneumonia, 
tuberculosis, acute respiratory failure 

3. Cancer, 18-25%: Ectopic production of ADH by small 
cell carcinoma of the lung is the most common malignancy 
causing SIADH but many other cancers can cause SIADH. 

4. Postoperative, 7—11% 

5. Drugs, 8-18%: Carbamazepine (20-30% of patients), 
oxcarbazepine, Ecstasy, ADH analogs (vasopressin, DDAVP, 
oxytocin [5% of patients]), chlorpropamide, NSAIDs, 
antidepressants (tricyclics and selective serotonin reuptake 
inhibitors), antipsychotics, cyclophosphamide, vincristine, 
nicotine, opioids, clofibrate, and many other medications 

6. AIDS 
a. SIADH may be secondary to a variety of AIDS 

complications including Pneumocystis pneumonia, CNS 
infections, or cancer. 


b. Hyponatremia may also develop secondary to HIV-related 
adrenal insufficiency or diarrhea (with free water ingestion). 


Evaluate patients with HIV and hyponatremia 
for adrenal insufficiency. 


7. Temporal arteritis 
8. Idiopathic 


E. Reset osmostat 


1. A variant of SIADH in which ADH control is modulated 
to maintain serum sodium levels but at a lower range than 
normal. Patients retain their ability to excrete water load at 
that new equilibrium point. 


2. Therefore, hyponatremia is not progressive. 


3. Patients typically have serum sodium levels between 
125 mEq/L and 135 mEq/L. 


4, Very dilute urine osmolality may be seen following water 
load (< 100 mOsm/L). 


5. Etiology is similar to SIADH. 


6. Treatment is directed at the underlying disorder. 


Evidence-Based Diagnosis 


A. Standard criteria 


1. Effective serum osmolality is low (< 275 mOsm/L). This 
can be calculated using the following equation: Effective 
osmolality = (2 x Na*) + (Glucose/18). 
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2. Urine sodium is typically > 30 mEq/L in patients with 
a normal dietary intake of sodium. (Since patients are 
typically euvolemic, there is no stimulus to avidly reabsorb 
sodium and it is excreted.) However, patients with a low 
dietary intake of sodium (13-42% of patients) may have 
a low urine sodium and low FE, 


3. Urine osmolality is inappropriately not maximally dilute. 
Urine osmolality > 100 mOsm/L and usually > 300 mOsm/L. 
(ADH leads to water reabsorption in the tubules, 
concentrating the urine.) 


4, Patients are not using diuretics. 


A 


. Patients are clinically euvolemic. 


6. Other causes of euvolemic hyponatremia must be excluded 
(hypothyroidism, psychogenic polydipsia, secondary 
adrenal insufficiency). 

a. Secondary adrenal insufficiency can cause euvolemic 
hyponatremia and mimic SIADH. 

b. Despite recommendations to rule out adrenal 
insufficiency in patients with suspected SIADH, only 
33-41% of patients are appropriately evaluated for 
adrenal insufficiency. 

c. Secondary adrenal insufficiency is diagnosed in 3—4% 
of patients in whom SIADH is initially suspected. 

(In 59% of patients, the secondary adrenal insufficiency 
was due to exogenous steroid use.) 


Treatment 


A. Determine and treat underlying etiology. 


1. Review medications. Discontinue any medications that 
may cause SIADH. 


2. Consider CT scan of the chest and head. 


3. SIADH often resolves with treatment of the underlying 
disorder (eg, cancer, infection). When due to cancer, 
recurrent SIADH suggests cancer recurrence. 


B. It is important to note that isotonic saline without furosemide 
may worsen hyponatremia because ADH promotes water 
retention while the sodium is excreted. 


Normal saline may worsen hyponatremia in 
patients with SIADH. 


C. Therapeutic options include fluid restriction < 800 mL/day, 
salt tablets, furosemide with salt tablets, hypertonic 3% saline, 
and ADH receptor antagonists. 

1. Fluid restriction < 800 mL/day is often used (except in 
patients with subarachnoid hemorrhage). Of note, fluid 
restriction is unlikely to be successful as the sole measure if 
urine osmolality is > 500 mOsm/L. 


2. Salt tablets can increase urine osmolality and facilitate 
increased water loss. 


3. Furosemide may be a useful adjunct to salt supplementation 
because it decreases the concentration of solute in the renal 
medulla (which creates the osmotic driving force for water 
retention), and thereby facilitates water excretion. 


4, Hypertonic saline (3%) augments water elimination and is 
effective. 


a. Recommended for patients with severe neurologic 
symptoms (coma, seizures; Table 24-2) 

b. May also be useful for patients with severe hypona- 
tremia who have less severe neurologic symptoms 
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(confusion, lethargy), but care must be used not to 
exceed recommended rates of correction (Table 24-2) 
in order to avoid subsequent ODS (Table 24-3). 

(1) Frequent sodium monitoring is critical to guide 
therapy. Although a large number of calculations 
have been used to predict the response to therapy 
(normal saline or 3% normal saline), the kidney’s 
response to therapy renders these frequently, and 
occasionally dangerously, inaccurate. 


(2) Hypertonic saline may be used with or without 
furosemide. 


5. ADH receptor antagonists (vaptans) can be used but caused 
rapid and dangerous increases in the serum sodium in 
27% of patients with baseline sodium < 120 mEq/L. If used, 
patients require careful monitoring (see Tables 24-2, 24-3). 


6. Demeclocycline diminishes renal sensitivity to ADH but may 
cause nephrotoxicity and photosensitivity and is rarely used. 


MAKING A DIAGNOSIS 


7 


As noted above, Mrs. L is clinically euvolemic with a serum 
osmolality of 265 mOsm/L, urine osmolality of 470 mOsm/L, 
and urine Na+ of GO mEq/L. 


Have you crossed a diagnostic threshold 
Ww for the leading hypothesis, SIADH? Have 

you ruled out the other active alternatives 

that cause euvolemic hyponatremia? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Mrs. Ls fulfills virtually all of the diagnostic criteria for SIADH. 
She is hypo-osmolar, clinically euvolemic, confirmed by her ele- 
vated urine sodium, with an elevated urine osmolality and has a 
normal TSH (ruling out severe hypothyroidism as an alternative 
cause). The only remaining criteria is to exclude adrenal insuffi- 
ciency, which as noted previously, is potentially life-threatening 
disease that can mimic SIADH. If SIADH is confirmed, a search 
for the underlying cause is appropriate. 


Alternative Diagnosis: Adrenal Insufficiency 


Textbook Presentation 


Patients may have chronic symptoms of fatigue, weight loss, nau- 
sea, vomiting, orthostasis, and abdominal pain or acute symptoms, 
such as a clinical constellation that suggests septic shock (hypoten- 
sion and fever). Adrenal insufficiency may also cause hypoglyce- 
mia. Both primary and secondary adrenal insufficiency may cause 
hyponatremia. 


Disease Highlights 


A. Pathophysiology 
1. Adrenal insufficiency may be primary or secondary. 


a. Primary adrenal insufficiency occurs when damage 
to the adrenal gland results in inadequate cortisol 
production. Adrenocorticotropic hormone (ACTH) 
increases because the hypothalamic pituitary axis 
attempts to compensate for the hypocortisolism. 

b. Secondary adrenal insufficiency develops when 
damage to the hypothalamic pituitary system results in 


inadequate corticotropin (ACTH) production resulting 
in inadequate adrenal stimulation and hypocortisolism. 
2. In both cases (primary and secondary adrenal 
insufficiency), cortisol levels are low. Cortisol normally 
suppresses ADH release. Decreased cortisol causes increased 
ADH levels and promotes hyponatremia. 


3. Primary adrenal insufficiency 


a. The destruction of the adrenal gland often results in 
decreased synthesis of other adrenal hormones as well 

as cortisol. Aldosterone, DHEA, and catecholamine 

synthesis may be impaired. 

(1) Aldosterone deficiency results in salt losses and 
clinical hypovolemia. The hypovolemia may further 
stimulate ADH release. Finally, the aldosterone 
deficiency may also cause hyperkalemia. 


Suspect primary adrenal insufficiency in 
hyponatremic patients with hyperkalemia. 


(2) DHEA deficiency affects women but not men 
(due to the presence of more potent testicular 
androgens). Findings may include decreased libido, 
decreased axillary and pubic hair, and amenorrhea. 


(3) Catecholamine synthesis is also usually impaired 
(except in autoimmune adrenal disease). 


b. When secondary to autoimmune destruction 
(see below) may also be associated with other 
autoimmune diseases: hypothyroidism (47%), type 
1 diabetes (12%), vitamin B, deficiency (10%), and 
premature ovarian failure (6.6% of women) 
4. Secondary adrenal insufficiency (hypothalamic-pituitary 
insufficiency) 


a. Decreased ACTH results in decreased cortisol levels, 
increasing ADH and causing hyponatremia. 

b. Hyponatremia may be precipitated by inter-current 
illness, leading to inadequate cortisol response; 43% 
of patients with secondary adrenal insufficiency 
had superimposed infection when presenting with 
hyponatremia. 

c. May be associated with deficiencies of other 
pituitary hormones (ie, luteinizing hormone [LH], 
TSH) resulting in concomitant hypogonadism or 
hypothyroidism. 

d. Unlike primary adrenal insufficiency, the adrenal gland 
is not destroyed in secondary adrenal insufficiency. 
Since aldosterone secretion is primarily under control 
of the renin angiotensin system, it remains unaffected. 
Therefore, patients with secondary adrenal insufficiency 
are euvolemic and do not develop hyperkalemia. 


B. Etiology 
1. Etiologies of primary adrenal insufficiency 

a. Autoimmune adrenalitis (80-90% of cases in developed 
nations) 

b. HIV infection: Up to 20% of patients with HIV have 
adrenal insufficiency. 

c. Tuberculosis (most common cause in developing nations) 

d. Less common etiologies: Fungal or cytomegalovirus 
infections, bilateral adrenal hemorrhage (seen in septic 
shock, patients taking anticoagulants, meningococcemia, 
postoperative patients, and the anticardiolipin antibody 
syndrome), infiltration (cancer), inherited disorders 


and certain drugs (ketoconazole, rifampin, phenytoin, 
carbamazepine, St. John’s wort, and others) 


2. Etiologies of secondary adrenal insufficiency 


(hypothalamic-pituitary insufficiency) 
a. Iatrogenic due to corticosteroid therapy 
(1) Adrenal insufficiency may develop in up to 50% of 
patients taking long-term low-dose corticosteroid 
therapy (oral > 5 mg/day prednisone for > 3 months, 
inhaled, topical, or intra-articular). 


(2) Recovery of hypothalamic-pituitary-adrenal axis 
may take 9-12 months. 

b. Sepsis 

c. Pituitary tumors (30% of patients with a pituitary 
macroadenoma exhibit adrenal insufficiency) 

d. Less common etiologies: Pituitary infarction, traumatic 
brain injury, irradiation, autoimmune hypophysitis, 
HIV, sarcoidosis, hemorrhage, hemochromatosis, empty 
sella syndrome 


Suspect hypopituitarism as the cause of 
hyponatremia in any patient with a history 
of pituitary disease (eg, macroadenoma, 
infarction, empty sella syndrome). 
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the palmer creases of interphalangeal joints and 
areola of breast. There may also be a blue-black 
hyperpigmentation of the buccal mucosa. Patients 
often appear “tanned.” 

(3) Older reports suggest hyperpigmentation was 
invariable in primary adrenal insufficiency. A more 
recent report found hyperpigmentation in only 
18% of such patients. 

d. Other findings in chronic adrenal insufficiency 

(1) Weakness, tiredness, fatigue: 100% 

(2) Weight loss and anorexia: 100% 

(3) Musculoskeletal complaints 94% 

(4) Gastrointestinal symptoms: nausea and vomiting 
86-75%, diarrhea 16% 

(5) Amenorrhea: 25% of women 

(6) Postural dizziness: 12% 

(7) Psychiatric manifestations (memory impairment, 
delirium, depression, and psychosis): 5-50% 

(8) Vitiligo: 10-20% (another autoimmune 
phenomenon) 

(9) Salt craving: 16% 

(10) Visual field defects may occur in secondary adrenal 
insufficiency when pituitary tumors compress the 
optic tracts. 


Evidence-Based Diagnosis 
(11) Women may lose pubic and axillary hair in primary 
adrenal insufficiency due to the lack of adrenal 

1. Acute adrenal insufficiency (adrenal crisis): androgens. 


A. History and physical exam 


a. Often presents similarly to septic shock with 


B. Laborat Fi 24- 
hypotension (90%), unexplained fever (66%), aboratony tests (Miane 24) 


1. Guidelines suggest corticotropin stimulation testing (CST) 


abdominal pain (with rigidity or rebound in 22%), 
vomiting (47%), and confusion (42%). Patients may 
also have unexplained hypoglycemia, hyponatremia, 
and hyperkalemia. 

b. Occurs in 8% of patients with adrenal insufficiency 
per year; 6% of episodes fatal 

c. Often precipitated by inter-current stress (infection, 
emotional stress, surgery, pain, and many others) 

d. May be the initial manifestation of adrenal insufficiency 

e. Adrenal crisis may occur despite increase in 
glucocorticoids with stress. 

f. Occurs in patients with either primary or secondary 
adrenal insufficiency 


. Chronic adrenal insufficiency 


a. May present with a variety of nonspecific symptoms 
(eg, fatigue, weakness, weight loss, abdominal 
discomfort, musculoskeletal pains) 

b. Hypotension can be seen in both primary and secondary 
adrenal insufficiency due to the loss of vascular tone 
associated with hypocortisolism. It is more common in 
primary adrenal insufficiency (90%) due to concomitant 
aldosterone deficiency. 

c. Hyperpigmentation is seen only in primary adrenal 
insufficiency. 

(1) Underproduction of adrenal cortisol causes 
a compensatory increase in the release of 
proopiomelanocortin (POMC), the precursor 
hormone that contains both ACTH and 
melanocyte-stimulating hormone. 


(2) Typically develops in exposed areas such as the 
face, dorsum of hands, and knuckles, as well as 


in all cases of suspected adrenal insufficiency. However, in 
many patients, adrenal insufficiency can be ruled in or out 
with just a morning cortisol measurement, omitting the 
need for the more complex CST. 


2. Morning cortisol levels 


a. Cortisol secretion demonstrates a marked diurnal 
variation. 
b. Early morning cortisol levels can help establish or refute 
adrenal insufficiency. 
(1) Morning levels > 16.3 mcg/dL rule out adrenal 
insufficiency (99.2% sensitive). 


(2) Morning levels < 3.6 mcg/dL establish adrenal 
insufficiency (98.4% specific). 


(a) In such patients, 8 AM ACTH measurements 
differentiate primary from secondary adrenal 
insufficiency. 

(b) ACTH is elevated in primary adrenal 
insufficiency. 

(c) ACTH is low in adrenal insufficiency secondary 
to hypothalamic-pituitary dysfunction. 

(3) Morning levels between 3.6 mcg/dL and 16.3 mcg/dL 


are nondiagnostic and necessitate CST. 


3. Corticotropin stimulation testing (CST) 


a. Useful in patients with indeterminate morning cortisol 
levels. (3.6-16.3 mcg/dL). 
b. Check 8 AM ACTH levels. 
(1) Elevated ACTH (suspected primary adrenal 
insufficiency) 


(a) Administer 250 mcg cosyntropin (synthetic 
ACTH) IM or IV. 
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Check 
baseline 
6:00-8:00 am 


< 3.6 mcg/dL 


> 16.3 mcg/dL 


cortisol 
level 


3-16 mcg/dL 


> 2 X upper limit normal Low-normal 


ACTH high ACTH low 


Cortisol < 18 mcg/dL 


(500 nmol/L) 
= Normal 


ACTH, adrenocorticotropic hormone; PRA, plasma renin activity. 


1ACTH cosyntropin stimulation test (CST): Administer 250 mcg as IV bolus and check cortisol level in 60 minutes. 

(Normal response: cortisol > 18 mcg/dL). 

Recent secondary adrenal insufficiency should be suspected in patients with recent pituitary surgery or pituitary infarction. 
5Patients with confirmed primary adrenal insufficiency have their medications reviewed, undergo adrenal CT and have HIV, 
quantiferon gold and 21-hydroxylase antibodies measured. 

4Patients with confirmed secondary adrenal insufficiency should have a pituitary MRI. 


Figure 24-5. Diagnostic approach to suspected adrenal insufficiency. 


(b) Measure serum cortisol measured 60 minutes 
later. 
(c) Level < 18 mcg/dL (500 nmol/L) rules in 
adrenal insufficiency 
(d) 92% sensitive 
(2) Low ACTH levels: suspected secondary adrenal 
insufficiency 


(a) Chronic (> 1 month) secondary or tertiary 
adrenal insufficiency results in adrenal atrophy. 
Adrenal atrophy results in nonresponse to 
the exogenous ACTH and a positive CST 
(level < 18 mcg/dL [500 nmol/L]). 

(b) On the other hand, patients with acute 
secondary adrenal insufficiency (ie, recent 
pituitary infarction or pituitary surgery) will not 
yet have adrenal gland atrophy. 

i. In such patients, exogenous ACTH will still 
stimulate the adrenal gland and cause an 
appropriate bump in cortisol. Thus, such 
patients can have a normal cortisol response 
in spite of disease (false-negative). 

ii. Such patients require tests that challenge the 
entire hypothalamic-pituitary axis, such as 
the insulin tolerance test. 

iii. This is a complex test that requires 
experience to avoid complications of 
hypoglycemia. Endocrine consultation is 
advised. 


4, Evaluation of adrenal insufficiency in acutely ill patients in 


the ICU is complex. 


a. Severe stressors often increase cortisol levels so that CST 
is often unnecessary. 

b. However, low cortisol levels must be interpreted with 
caution. Sick ICU patients often have low levels of 
cortisol binding globulin (CBG). Patients with low 
CBG may have low total cortisol levels but may in 
fact have normal levels of free cortisol and may not 
have adrenal insufficiency. Endocrine consultation 
is advised. 


. Evaluation of confirmed primary adrenal insufficiency 


a. A search for the underlying etiology should include 
a careful review of medications, adrenal imaging 
with CT scanning, and quantiferon gold, HIV, and 
antibodies to 21-hydroxylase (to look for autoimmune 
adrenalitis). 

b. Patients with autoimmune adrenal insufficiency 
should be evaluated for other commonly associated 
autoimmune diseases (hypothyroidism, type 1 diabetes, 
vitamin B,, deficiency, and premature ovarian failure). 

c. Plasma aldosterone and plasma renin activity (PRA) 
should be measured to determine whether the patient 
is also mineralocorticoid deficient (elevated PRA with 
normal to low aldosterone is suggestive of deficiency). 

. Evaluation of confirmed secondary adrenal insufficiency 


a. A pituitary MRI should be performed to look for 
tumors or infarction. 

b. Patients should be evaluated for the loss of other 
pituitary hormones. 

. Serum electrolytes are abnormal in many but not all 

patients with adrenal insufficiency. 

a. Hyponatremia develops in 88% of patients with 
primary or secondary adrenal insufficiency (secondary 
to hypocortisolism increasing ADH release). 
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b. Hyperkalemia develops in 50% of patients with primary 
adrenal insufficiency due to aldosterone deficiency. It is 
not seen in patients with secondary adrenal insufficiency 
(because aldosterone secretion is normal). 


c. Hypercalcemia may be seen but is uncommon. 


8. Urine electrolytes in hyponatremic patients with adrenal 


insufficiency: Decreased cortisol secretion results in 
increased ADH levels and thereby results in laboratory 
values similar to SIADH (average urinary sodium, 

110 mmol/L; average urine osmolality, 399 mOsm/L). 


9. Eosinophilia has been reported in 17% of patients. 


10. Hypoglycemia is rare in adults. 


Treatment 


A. Long-term therapy 


1. 


In both primary and secondary insufficiency, therapy 
must replace normal corticosteroid output and the dosage 
must be automatically increased at times of stress to prevent 
life-threatening adrenal crisis. 


. Glucocorticoid 


a. Daily dose: 15-25 mg hydrocortisone per day divided 
two or three times daily with highest dose in the morning. 
b. Prevention of adrenal crisis: Dosage should be 
increased for many stressors including strenuous 
physical activity, febrile illnesses, surgery, pregnancy, 
etc. In addition, patients should have available 
injectable hydrocortisone should they be unable to 
take oral medications and have a medic alert bracelet. 
Consultation is advised. 


. Mineralocorticoid (in patients with primary adrenal 


insufficiency) 
a. Confirm deficiency by checking plasma renin activity 
and aldosterone levels. 


b. If aldosterone deficient, treat with 50-100 mcg/day of 
fludrocortisone 


c. Monitor potassium levels as well as BP 


. DHEA (50 mg/day) can be considered for women with 


primary adrenal insufficiency and an impaired sense of 
well being or decreased libido despite glucocorticoid and 
mineralocorticoid replacement. 


B. Treatment of adrenal crisis 


1. 


Hydrocortisone 100 mg IV and then 50 mg IV every 

6 hours for patients with confirmed or suspected adrenal 
crisis. Therapy should not be delayed for the results of 
diagnostic tests. 


. Normal saline (often up to 1 L/h) 


When adrenal crisis is suspected, blood tests 
should be drawn for cortisol and ACTH. 
Treatment should commence immediately and 
not await laboratory results. 


. Patients should be monitored closely to ensure that over- 


rapid correction of hyponatremia does not develop with 
steroid therapy (Table 24-2). Both glucocorticoids and 
fluid resuscitation suppresses ADH, promotes a water 
diuresis, and may result in overcorrection. 


. Patients with fever should be evaluated for infectious 


etiologies and treated appropriately. It should zot be 
assumed that fever is secondary to adrenal insufficiency. 


. Endocrinology consultation is advised. 
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C. In patients with concomitant hypothyroidism, adrenal insuf- 
ficiency should be corrected prior to the initiation of thyroid 
replacement (which can worsen symptoms). 


CASE RESOLUTION 


7 


The patient's morning cortisol was 1.2 mcg/dL. Her ACTH 
level was 6 mcg/mL (10-50 mcg/mL). 


The patient’s very low cortisol level is diagnostic of adrenal insuffi- 
ciency and her low ACTH makes the diagnosis of secondary adre- 
nal insufficiency. 


a 


A follow-up MRI revealed a large pituitary adenoma 
(Figure 24-6). She was given replacement hydrocortisone 
and referred to endocrinology and neurosurgery for further 
evaluation. 


GOMTRAST? 
65 


SE 301 


AS 
13-23-00 


Figure 24-6. MRI showing a large pituitary adenoma with 

signs of hemorrhage (arrow). (Reproduced with permission from 
Fountas A, Andrikoula M, Tsatsoulis A: A 45 year old patient with 
headache, fever, and hyponatraemia, BMJ. 2015 Feb 24;350:h962.) 


Always rule out adrenal insufficiency prior to 
diagnosing patients with SIADH. 


REVIEW OF OTHER IMPORTANT DISEASES 


Alternative Diagnosis: Diuretic-Induced 
Hyponatremia 


Textbook Presentation 


The most common clinical situation is a small elderly woman 
taking a thiazide diuretic for hypertension. Patients may be 
asymptomatic or complain of weakness, lethargy, or occasionally 
confusion due to hyponatremia. 


Disease Highlights 
A. One of the most common causes of hyponatremia 


B. Often associated with more severe hyponatremia than frequently 
seen in other etiologies (mean serum sodium, 116 mEq/L) 


C. Most commonly seen with thiazide diuretics; rarely seen with 
loop diuretics 


D. More common in patients over 70 years (OR 3.9), and 
patients with a low body mass index 


E. 56-70% of patients are women 


F. Hyponatremia can be multifactorial; pathogenesis may vary in 
different patients. 

G. Usually develops within 2 weeks of initiation but may occur 
later if other risk factors for hyponatremia develop 

H. Pathophysiology 

1. Thiazide diuretics interfere with NaCl transport in cortical 
diluting segments, causing natriuresis and interfering with 
the generation of free water within the tubule. This limits 
free water excretion. 

2. The natriuresis results in hypovolemia. 

3. Hypovolemia may increase ADH levels, and interfere with 
free water clearance. 

4, Hypovolemia also reduces the GFR, which increases 
proximal sodium reabsorption, leading to reduced distal 
sodium delivery and reduced free water clearance. 

5. In some patients, hyponatremia develops due to a 
combination of increased water intake coupled with 
ADH independent water retention. Such patients appear 
clinically euvolemic. 


I. NSAID use may increase the risk of thiazide-induced 
hyponatremia. 


J. Hyponatremia may persist for 1 month after discontinuation 
of thiazide. 


Evidence-Based Diagnosis 

A. The diagnosis is based on history of thiazide use. 

B. Clinical dehydration is evident in only 24% of patients. 

C. Symptoms include lethargy 49%, dizziness 47%, vomiting 
35%, confusion 17%, and seizures 0.9%. 


D. Despite volume depletion, urine sodium concentration may 
be elevated if diuretic action is still present. 


Treatment 


A. Electrolytes should be check shortly after initiating thiazide 
diuretics. 


B. Symptomatic hyponatremia: See Table 24-2 


C. Asymptomatic hyponatremia: Stopping the diuretic is usually 
adequate. Thiazides should zot be reinitiated later. Rapid and 
dangerous hyponatremia often recurs. 


D. Hypovolemic patients 
1. Consider careful volume resuscitation with normal saline. 


2. Unlike euvolemic or hypervolemic patients, fluid 
resuscitation in a hypovolemic patient restores volume 
and thereby suppresses ADH. The fall in ADH may result 
in rapid water losses and an overly rapid and dangerous 
correction of the serum sodium concentration resulting 
in ODS (Table 24-3). Serum sodium levels should be 
monitored closely and electrolyte replacement may 


need to be terminated (and free water administered) 
if serum sodium levels or urinary output rise abruptly 


(see Table 24-2). 


Hypothyroidism 

Hypothyroidism is reviewed in detail in Chapter 18, Fatigue. This 

section will focus on hyponatremia in hypothyroidism. 

A. Hyponatremia may occur in 10% of patients with hypothy- 
roidism but is rarely symptomatic. 


B. Hyponatremia arises in part secondary to ADH telease 
triggered by a decrease in cardiac output. 

C. Hyponatremia typically develops only in severe hypothyroid- 
ism (TSH > 50 milli-international units/mL). Patients with 
mild hypothyroidism and hyponatremia should be evaluated 
for other causes. 


Hypovolemic Hyponatremic Syndromes 


Textbook Presentation 


Hyponatremia may develop in volume-depleted patients if sodium 
losses (resulting from vomiting, diarrhea, or excessive perspira- 
tion) are sufficient to trigger ADH release and are replaced with 
free water. Patients may have orthostatic hypotension or dry 
mucous membranes. 


Disease Highlights 


A. The primary controller of ADH release is serum osmolality. 
Hypo-osmolality normally inhibits ADH release leading to 
free water diuresis. 


B. Significant hypovolemia can stimulate ADH release indepen- 
dent of serum osmolality. 


C. Free water ingestion in face of elevated ADH levels causes 
hyponatremia. 

D. Typical urine findings include 
1. Decreased urine sodium concentration (< 30 mEq/L) 
2. Decreased FE, (< 0.5%) 
3. Increased urine osmolality (> 450 mOsm/L) 
4. Prerenal azotemia (BUN/Cr > 20) 
5. Elevated uric acid 


Evidence-Based Diagnosis 


A. The clinical exam has limited sensitivity for hypovolemia in 
hyponatremic patients. 
B. Spot urine sodium 
1. Since hypovolemia promotes avid sodium reabsorption, 
hypovolemia is usually associated with a low urinary sodium 
concentration (< 20-30 mEq/L) and low FE „(< 0.5%). 
On the other hand, euvolemic patients do not have a 


stimulus to reabsorb urine sodium and usually have a 
higher urinary sodium (> 20-30 mEq/L) and FE,, .. 


2. Average urinary sodium in hypovolemic patients: 
18.4 mEq/L, compared with 72 mEq/L in euvolemic patients 
3. Urine Na* < 30 mEq/L: 63-80% sensitive for hypovolemia, 
72-100% specific, LR+ 2.2-00, LR- 0.2-0.5 
4, FE, may be more sensitive. 
a. FEY, = (Una, * PoJ/(Px,, * Ue) 
b. Compares fraction of sodium excreted to fraction of 


sodium filtered. In hypovolemic states, the fraction 
excreted should be low (< 0.5%). 
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c. One study reported FE, < 0.5% 100% sensitive for 

hypovolemia, 72% specific, LR+ 3.5, LR- 0 
5. False-negative results (elevated urine sodium or FE,, , 

in hypovolemic patients) may be seen in hypovolemia 

secondary to: 

a. Diuretics 

b. Primary adrenal insufficiency in which the 
hypoaldosteronism impairs urinary sodium reabsorption 
and leads to sodium wasting. 

c. Vomiting with accompanying metabolic alkalosis. The 
metabolic alkalosis causes an obligatory urinary HCO, 
loss, which is accompanied by sodium. Urine chloride 
may be low and diagnostic in such cases. 

6. False-positive results (low urine sodium in euvolemic 
patients) may be seen in certain euvolemic patients. 


a. Psychogenic polydipsia. These patients are euvolemic 
but usually have low urine sodium concentration due to 
dilution of the excreted sodium in vast quantities of water. 

b. Some patients with SLADH ingest little sodium causing 
decreased urinary sodium output. 


Treatment 
A. For mildly symptomatic patients, normal saline can be used. 


B. For severely symptomatic patients with coma or seizures, 3% 
normal saline can be used (Table 24-2). 


C. These patients are at particularly high risk for ODS 
(Table 24-3) because fluid resuscitation will suppress ADH, 
promote a water diuresis, and cause the serum sodium to rise 
faster than formulas predict. 


D. Frequent monitoring of serum sodium is mandatory and 
a lowering of the serum sodium may be necessary if the 
correction rate exceeds recommended limits (Table 24-2). 


Hyponatremia with Normal or Hyper- 
osmolality & Pseudohyponatremia 


Textbook Presentation 


Patients with pseudohyponatremia typically present in 1 of 3 ways, 
depending on the underlying cause. Patients with pseudohypona- 
tremia due to marked hyperlipidemia or hyperproteinemia, are 
usually asymptomatic and discovered incidentally due to laboratory 
testing. On the other hand, marked hyperglycemia may also cause 
hyponatremia and these patients usually present with symptoms of 
their severe hyperglycemia (polyuria, polydipsia, polyphagia, and 
dehydration) as well as the underlying precipitant. Patients with 
kidney failure often present with edema and may have neurologic 
signs caused by the uremia or hyponatremia or both. 


Disease Highlights 


A. Because sodium is the major extracellular osmol, hyponatremia 
is almost always associated with /ypo-osmolality. 


B. Occasionally, hyponatremia occurs in patients with either a 
normal or elevated serum osmolality. The conditions associated 
with hyponatremia and a normal or elevated serum osmolality 
include pseudohyponatremia, hyperglycemia, and uremia. 

1. Pseudohyponatremia 


a. Marked hyperlipidemia and marked hyperproteinemia 
may interfere with the accurate measurement of sodium 
and cause the sodium concentration to appear spuriously 
low and are therefore referred to as pseudohyponatremia. 


b. The actual serum sodium is normal. 
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c. The measured serum osmolality is normal. 


d. These conditions should be suspected in patients with 
hyponatremia but normal serum osmolality. 


2. Marked hyperglycemia 


a. In poorly controlled diabetes, marked hyperglycemia 
acts as an osmotic agent and draws water into the 
extracellular space and thereby dilutes the sodium 
causing true hyponatremia. In this situation, the 
hyperglycemia makes the serum hyperosmolar. 

b. The elevated serum osmolality stimulates ADH 
release (decreasing free water clearance) which further 
accentuates the hyponatremia. (Hypernatremia may 
also occur if water intake is limited. See below.) 

3. Uremia: 

a. Kidney failure often interferes with free water clearance, 
causing water retention and true hyponatremia. 

b. However, the kidney failure also interferes with urea 
clearance and marked elevations in urea can occur 
increasing both the measured and calculated serum 
osmolality resulting in both true hyponatremia and an 
elevated or normal serum osmolality. 

c. Unlike hyperglycemia, urea crosses cell membranes 
and does not draw water into the intravascular space. 
Therefore, urea itself is not the cause of hyponatremia in 
kidney failure but is rather due to water retention. 


Evidence-Based Diagnosis 


A. True hyponatremia always lowers the serum osmolality. 
Hyponatremic patients with a normal or elevated serum 
osmolality have pseudohyponatremia. 


B. The serum glucose, lipids, total protein, BUN, and creatinine 
should be measured. 


C. The serum sodium can be measured accurately by some point 
of care devices and blood gas analyzers. 


D. Marked hyperglycemia and an elevated serum osmolality 
suggests pseudohyponatremia due to hyperglycemia. 

1. Correction factors can help determine whether the 
hyponatremia is solely due to the hyperglycemia or some 
other cause. The optimal correction factor is controversial. 

2. Experiments suggest that hyperglycemia decreases the 
actual serum sodium concentration by 2.4 mEq/L for every 
100 mg/dL elevation in blood glucose. This allows clinicians to 
estimate the serum sodium after the hyperglycemia is treated 
and the water relocates to the intracellular compartment. 

3. Corrected serum sodium = measured serum sodium + 
{2.4 *(glucose — 100)/100} 

4, For example, in a patient with a measured serum sodium 
of 122 mEq/L and glucose of 1000 mg/dL, the estimated 


corrected sodium followed treatment of the hyperglycemia 
= 122 + {2.4*(1000 — 100)/100) = 122 + 21.6 = 144 


Treatment 


Treatment is directed at the underlying disorder. 


MDMA (Ecstasy or Molly) Intoxication 


Textbook Presentation 


Patients are typically college students, attending clubs (raves), who 
often present on the weekend with anxiety, restlessness, delirium, 
or seizures. 


Disease Highlights 


A. MDMA is a synthetic illicit sympathomimetic amphetamine 
that stimulates the release of norepinephrine, dopamine, and 
serotonin, and blocks their reuptake. 


B. Causes increased alertness, euphoria, sexual arousal, and 
disinhibition 

C. Frequent drug of abuse (up to 4.4-10% of high school seniors 
and 39% of US college students have reported use). Its use 
has been reported in 60-76% of rave participants. Accounted 
for 44% of patients requiring medical support at an electronic 
dance festival. 


D. Symptoms and signs among emergency department visits for 
MDMA use include agitation (38%), anxiety (29%), disorien- 
tation (25%), shaking (23%), hypertension (21%), headache 
(19%), mood changes (19%), psychotic disturbances (17%), 
loss of consciousness (13%), tachycardia (10%), dilated pupils 
(10%), hyperthermia (6%). 


E. Serious complications have included hypoglycemia, hypona- 
tremia, hyperthermia, malignant hypertension, stroke, CNS 
hemorrhage, coma, seizures, myocardial infarction, arrhyth- 
mias, aortic dissection, nontraumatic rhabdomyolysis, acute 
kidney injury, hepatitis, liver failure, disseminated intravascu- 
lar coagulation, and death (even in first time users). 


F. Commonly ingested with other drugs 


G. Hyponatremia 
1. Discovered in 6% of MDMA-related emergency 
department visits. 


2. Hyponatremia may be severe and cause cerebral edema, 
seizures, coma, and death. The mortality in patients with 
MDMA-induced hyponatremia is 50%. 

3. Secondary to ADH secretion (SIADH) and water 
intoxication. The water intoxication is prompted by 
hyperthermia, diaphoresis, and increased thirst. It is further 
aggravated by “recommendations” to drink large amounts 
of water. 

4. Unlike other MDMA complications, women are more 
susceptible to MDMA-induced hyponatremia than men. 
(85% of the case reports of MDMA-induced hyponatremia 
have been in women.) 


5. Hyponatremia can occur after just a single dose. 


Evidence-Based Diagnosis 


A. MDMA is excreted in the urine and can be detected by 
specific tests. 


B. Numerous congeners of MDMA exist. 

C. Urine studies may not detect various congeners and the 
diagnosis is often made clinically. 

Treatment 


A. The treatment of MDMA intoxication is beyond the scope of 
this text. Treatment will focus on the hyponatremia. 


B. ICU monitoring is usually required. 


C. For asymptomatic patients with mild hyponatremia, fluid 
restriction is usually adequate. 

D. For marked symptoms (coma, seizures) hypertonic saline 
should be used (see Table 24-2). The risk of ODS is minimal 
in patients with MDMA-induced hyponatremia because the 
hyponatremia is acute. 


HYPERNATREMIA 
CHIEF COMPLAINT 


PATIENT WwW 


Mr. R is an 80-year-old nursing home resident with a 
history of severe dementia. He has been brought to the 
emergency department with lethargy and confusion. Serum 
chemistries reveal a sodium level of 168 mEg/L. 


As noted in Chapter 1, the first task when evaluating patients is 
to identify their problem(s). Like hyponatremic patients, hyper- 
natremic patients often suffer from an altered sensorium; hyper- 
natremia is found on serum chemistries. In addition to evaluating 
other possible causes of confusion, the cause of the hypernatremia 
should be determined and treatment initiated since the hyperna- 
tremia may be contributing to the delirium. 


What is the differential diagnosis of 
hypernatremia? How would you frame the 


differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Hypernatremia (defined as serum sodium > 145 mEq/L) is almost 
always secondary to a free water deficit. The differential diagnosis 
of hypernatremia is markedly simpler than that of hyponatremia 
and usually develops in 1 of 3 situations: (1) impaired water intake, 
(2) hyperglycemic hyperosmolar state, or rarely (3) diabetes insipidus. 

Hypernatremia and hyperosmolality are potent stimulators not 
only of ADH, but also of thirst, which promotes drinking and 
protects against hypernatremia. Therefore, hypernatremia occurs 
almost exclusively in patients who are either unaware of their 
thirst or physically unable to get to water. The most common clin- 
ical scenarios involve infants or debilitated elderly patients with 
severe dementia. In such patients, normal insensible water losses 
or increased water loss (ie, from diarrhea) are not matched by oral 
intake and hypernatremia develops. Normal kidneys respond by 
maximizing water reabsorption resulting in a high urine osmolality 
(> 600 mOsm/L). In over 50% of elderly patients, a superimposed 
process (ie, pneumonia, urinary tract infection, or cerebrovascular 
accident) is present. The 30-day mortality in elderly hypernatremic 
patients has been reported at 41.5%. 


Clinicians should search for an underlying 
cause in patients discovered to have 
hypernatremia. 


Hypernatremia may also develop in patients with marked hyper- 
glycemia. The osmotic diuresis results in a free water loss and may 
result in hypernatremia if free water intake is impaired due to an 
altered sensorium. The magnitude of the hypernatremia may not 
be obvious on initial laboratory results because the hyperglycemia 
draws water from the intracellular compartment into the extracel- 
lular compartment diluting the sodium concentration. With treat- 
ment of the hyperglycemia, water moves back to the intracellular 
space and the hypernatremia worsens. (See Chapter 12, Diabetes.) 

Other causes of hypernatremia are rare and will be touched 
upon here only briefly. Hypernatremia may develop in patients with 
impaired renal water conservation (ie, diabetes insipidus). Even in 
these patients, increased thirst normally prompts increased water 
intake and allows such patients to compensate and maintain normal 
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serum sodium levels. (These patients complain of polydipsia and 
polyuria.) Hypernatremia may develop when a superimposed pro- 
cess limits water intake. The urine osmolality in such patients is 
inappropriately low (< 600 mOsm/L). Diabetes insipidus can result 
from pituitary processes that decrease ADH production or renal 
processes, which cause resistance to ADH. Finally, very rare causes 
of hypernatremia include hypothalamic lesions, which render 
patients unaware of thirst despite a normal sensorium, or increased 
salt intake (ie, infusion of hypertonic saline or salt water ingestion). 

In summary, the approach to hypernatremia focuses on a thor- 
ough history and physical exam with particular emphasis on the 
assessment of vital signs, orthostasis, and dehydration. A urine 
osmolality, serum electrolytes, BUN, creatinine, and glucose 
are often adequate to determine the etiology. Figure 24-7 outlines 
the approach to hypernatremia. 


Differential Diagnosis of Hypernatremia 


A. Impaired water intake: urine osmolality > 600 mOsm/L 
1. Neurologic disease (eg, dementia, delirium, coma, stroke) 
2. Water unavailable (ie, desert conditions) 


B. Osmotic diuresis with impaired water intake 
1. Hyperosmolar hyperglycemia 
2. Postobstructive diuresis 


C. Rare etiologies 
1. Diabetes insipidus (if associated with decreased water 
intake) 
a. Neurogenic diabetes insipidus (decreased ADH 
production) 
b. Nephrogenic diabetes insipidus (ADH resistance) 
(1) Long-term lithium ingestion 
(2) Hypercalcemia 
2. Hypothalamic lesions causing decreased thirst 
3. Increased salt intake 
a. Salt water ingestion 
b. Hypertonic saline 
c. Isotonic saline replacement of hypotonic saline loss 


How reliable is the history and physical exam 
for detecting hypernatremia? 


Signs and symptoms develop due to dehydration (tachycardia, 
orthostatic hypotension, dry mucous membranes and axilla) and 
due to the hypernatremia (depressed sensorium, coma, focal defi- 
cits, and seizures). Hypernatremia-induced brain shrinkage can also 
result in rupture of cerebral veins and subarachnoid hemorrhage. 
Symptoms are more severe when hypernatremia develops rapidly. 
The clinical findings in patients with hypernatremia are summarized 
in Table 24-8. No finding was highly sensitive for hypernatremia. 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The patients underlying dementia put him at increased risk for 
hypernatremia due to inadequate water intake, particularly if a 
superimposed illness has resulted in delirium. This is the leading 
hypothesis. Marked hyperglycemia should always be considered a 
“must not miss” alternative. Inadequate water conservation due to 
diabetes insipidus is possible but far less common. Table 24-9 lists 
the differential diagnosis. 
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Urine osmolality 


< 600 mOsm/L 


Change in urine 
osmolality 


> 600 mOsm/L 


> 50% 


Minimal 


Nephrogenic 


ADH, antidiuretic hormone; BUN, blood urea nitrogen; DI, diabetes insipidus; UA, urinalysis. 


Figure 24-7. Approach to hypernatremia. 


Table 24-8. Findings in patients with hypernatremia. 


Tachycardia 17.8% 94% 2.97 0.87 
Orthostatic 61.5% 50.6% 1.24 0.76 
hypotension 

Abnormal subclavicular 73.3% 79% 3.49 0.34 
skin turgor’ 

Dry oral mucosa? 49% 87.8% 4.02 0.58 


‘Defined as lasting = 3 seconds after 3 seconds of pinching. 
*Defined as placing the finger inside the cheek and assessing whether it is wet or dry. 


Y 


The nursing home reports that Mr. R has had a cough for the 
last 3 days with low-grade fever. Over the last 48 hours, 
he has become progressively less responsive and his oral 
intake and urinary output have dropped dramatically. 


Mr. R is minimally responsive to stimuli. Vital signs 
are BF 110/70 mm Hg; pulse, 110 bpm; temperature, 
356.1°C; RR, 20 breaths per minute. His oral mucosa is 
parched and his axilla dry. Lung exam is difficult to evalu- 
ate due to poor effort. Cardiac exam reveals tachycardia; 
neck veins are flat. There is no 5, or 9, Laboratory findings: 
Na, 168 mEq/L; K, 4.2 mEg/L; HCO”, 24 mEq/L; chloride, 
134 mEq/L; BUN, 45 mg/dL; creatinine, 1 mg/dL. Serum 
glucose is 150 mg/dL. 


Table 24-9. Diagnostic hypotheses for Mr. R. 


Demographics, Risk 


Diagnostic 
Hypotheses 


Factors, Symptoms 
and Signs 


Important 
Tests 


Leading Hypothesis 


Inadequate water 
consumption 


Elderly patients, 
history of neurologic 
or physical disability 
Concomitant illness 
Hypotension, 
tachycardia 


Urine osmolality 

> 600 mOsm/L 

Chest radiograph 
Urinalysis and culture 
Electrolytes, BUN, 
creatinine, glucose 


Diabetes mellitus, 
concurrent illness, 
hypotension, 
tachycardia 


Markedly elevated 
serum glucose 


Hyperglycemia 


Complaints of Urine osmolality 
polydipsia, polyuria < 600 mOsm/L 


History of CNS ADH levels low 


Diabetes insipidus 


Central diabetes 


insipidus trauma, surgery, CVA, Administration of 
sarcoidosis exogenous ADH 
markedly increases 
urine osmolality 
Nephrogenic Lithium ingestion ADH levels elevated 


Exogenous ADH 
minimally elevates 
urine osmolality 


diabetes insipidus 


ADH, antidiuretic hormone; BUN, blood urea nitrogen; CNS, central nervous system; 
CVA, cerebrovascular accident. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Hypernatremia 
Secondary to Inadequate Water Intake 


Textbook Presentation 


Patients with hypernatremia due to inadequate water ingestion 
usually have an altered neurologic status or physical disability. A 
superimposed illness may worsen cognitive function, decrease oral 
intake, and promote hypernatremia. Mental status is almost always 
impaired and may vary from confusion to frank coma. 


Evidence-Based Diagnosis 


The diagnosis is easily confirmed by the presence of hypernatremia, 
increased urine osmolality, and absence of hyperglycemia. 


Treatment 


A. The brain adapts to hypernatremia by increasing intracellular 
osmolality to minimize cellular dehydration. 


B. Rapid correction of hypernatremia makes the serum hypo- 
tonic relative to the brain. This promotes osmotic movement 
of water into the brain and cerebral edema. Seizures and 
death can occur if correction is too rapid, although this occurs 
almost exclusively in children. 
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C. Hypernatremia should be corrected slowly = 0.4 mEq/L/h 
(< 10 mEq/L/day). 


D. A recommended approach includes the following: 
1. Normal saline to correct the patient’s concomitant volume 


deficit 


a. Hypernatremic patients are usually markedly 
hypovolemic. If hypotensive, they may be 10% 
dehydrated (7L in a 70-kg man). 

b. Often patients will take several 1-liter boluses to improve 
BP, resolve orthostasis, and improve urinary output. 

c. Normal saline boluses commonly administered as 
500-1000 mL over 1 hour 


d. Patients should be reevaluated after each bolus. Vital 
signs and orthostasis should be rechecked, and patients 
should have a careful heart and lung exam to ensure 
they are not receiving excessive fluid. Urinary output 
should be monitored. 

e. Once BP and urinary output are restored, boluses can 
be stopped and the remaining fluid deficit divided over 
the next 48 hours. 

2. D5W @ 1.35 mL/hout/kg should be administered to 
restore the free water deficit and correct hyponatremia 

by < 10 mEq/L/day. 


3. Add ongoing free water losses, if any. 


4. Remeasure serum sodium frequently (every 4—6 hours) to 
ensure rate is neither too excessive nor too slow. 


MAKING A DIAGNOSIS 


y 


Mr. R's urine osmolality is 850 mOsm/L. 


The elevated urine osmolality confirms urinary concentrating 
ability and establishes inadequate fluid intake (versus inadequate 
conservation) as the etiology. An evaluation of the underlying pre- 
cipitant is also important. 


VW 


A chest film reveals a right lower lobe pneumonia. Blood cul- 
tures grow Streptococcus pneumoniae. 


As in the overwhelming majority of cases of hypernatremia, the 
diagnosis is straightforward. The history, exam, and elevated urine 
osmolality all confirm hypernatremia due to decreased intake. 
Urine concentrating ability is intact. Serum glucose is normal. The 
cause of his deterioration is evident (his pneumonia and bactere- 
mia). Further diagnostic testing is not required. 


CASE RESOLUTION 


Ve 


Mr. Ris given DOW. His body weight is measured at 140 lbs 
(G3 kg). The rate of free water administration must be 
determined. He is given piperacillin-tazobactam to treat his 
aspiration pneumonia. 


(continued) 
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Three days after DOW is started, his electrolytes are 
normal. He gradually returns to his baseline neurologic func- 
tion and is discharged after 6 days of therapy to continue 
his oral antibiotics at the nursing home. 


Hyperosmolar Hyperglycemic State 
See Chapter 12, Diabetes. 
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| have a patient with hypotension. How do | 
determine the cause? 


Matthew M. Kalscheur, MD 


CHIEF COMPLAINT 


PATIENT WY 


Ms. P is a 75-year-old woman with weakness and 
hypotension. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


When a patient presents with hypotension, the important question 
is whether or not the patient is in shock. Shock is present if there is 
evidence of multisystem organ hypoperfusion. This may manifest 
itself as tachycardia, tachypnea, diaphoresis, poorly perfused skin 
and extremities, altered mental status, or decreased urinary output. 
In addition, it is not necessary for a patient to have overt hypoten- 
sion to be in shock since a marked reduction in a patient’s usual BP 
may cause shock (but still be in the low-normal range in previously 
hypertensive patients). Given the life-threatening nature of shock, 
hemodynamic stabilization must be prompt and cannot wait for a 
long series of investigations to be completed. 

Therefore, a rational, rapid approach to hypotension is nec- 
essary. The 3 main etiologies of shock include distributive (low 
total peripheral resistance, usually septic), cardiogenic (low cardiac 
output despite adequate intravascular volume), and hypovolemic 
(low cardiac output due to low intravascular volume). In terms of 
epidemiology, septic shock is by far and away the most common. 
In a trial of over 1600 patients with shock, 62% had septic shock, 
16% had hypovolemic shock, and 16% had cardiogenic shock. 


Differential Diagnosis of Shock 


What is the differential diagnosis of 
hypotension? How would you frame the 
differential? 


A. Distributive shock 
1. Septic shock 
. Hepatic failure 
. Pancreatitis 
. Anaphylactic shock 
. Adrenal insufficiency 


. Neurogenic shock 


N AVU AUN 


. Arteriovenous shunts 
. Hypovolemic shock 
1. Hemorrhage 
a. Trauma 
b. Gastrointestinal hemorrhage 
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c. Postsurgical, postprocedural bleeding 
d. Intra-abdominal (eg, abdominal aortic aneurysm, 
ruptured ectopic pregnancy) 
2. Volume depletion 
a. Vomiting 
b. Diarrhea 
c. Excessive diuresis (from diuretics or uncontrolled 
diabetes) 
C. Cardiogenic shock 
1. Poor contractility 
a. Left ventricular (LV) failure 
(1) Myocardial infarction (MI) 
(2) Myocarditis 
(3) Metabolic derangements (eg, profound acidosis, 
hypophosphatemia, hypocalcemia) 
(4) Depressant drugs (beta-blockers, calctum-channel 
blockers) 


(5) Miscellaneous causes of heart failure (HF) (eg, 
alcoholic cardiomyopathy, adriamycin-related 
cardiomyopathy, dilated cardiomyopathy) 


b. Right ventricular (RV) failure 
(1) MI 
(2) Pulmonary vascular disease 
(3) Hypoxic pulmonary vasoconstriction 
. Outflow obstruction 
a. Aortic stenosis 
b. Hypertrophic cardiomyopathy 
c. Malignant hypertension 
d. Pulmonary embolism (PE) 
. Arrhythmogenic 
a. Significant bradycardia 
b. Significant tachycardia 
. Backflow 
a. Acute mitral regurgitation — papillary muscle rupture or 
dysfunction 
b. Rupture septum or free wall 
c. Acute aortic regurgitation 
. Reduced filling 
a. Constrictive pericarditis 
b. Tamponade 
c. Tension pneumothorax 
d. Mitral stenosis 
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PATIENT WwW 


Ms. P has a past medical history of coronary artery disease 
(CAD), hypertension, and diabetes. She complains of weak- 
ness, anorexia, nausea, and vomiting. Her initial vital signs 
demonstrate a pulse of 110 bpm and BP of 85/55 mm Hg. 
She is having difficulty staying awake during the interview. 


At this point, what is the leading hypothesis, 
and what are the active alternatives? What 


other tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The first step in approaching patients with hypotension and shock 
is recognition. Is there evidence of decreased perfusion? This may 
be manifest by any 1 or more of the following: 
A. Significantly decreased BP 

1. Typically systolic BP < 90 mm Hg 


2. A patient may be in shock with a “normal” BP; comparison 
to prior BPs is necessary. 


3. BP should be measured with a manual cuff. BPs measured 
with automatic BP cuffs may be inaccurate at lower BPs, 
especially the pulse pressure. 


4. The pulse pressure should be calculated: pulse pressure = 
systolic BP — diastolic BP. Wide pulse pressures suggest 
high cardiac output, whereas narrow pulse pressures suggest 
low cardiac output (ie, septic shock vs cardiogenic shock). 


B. Tachycardia 

C. Increased respiratory rate 
D. Alteration of mental status 
E. Decreased urinary output 


F Increased venous lactate 


The first pivotal diagnostic step is to differentiate septic shock 
from cardiogenic or hypovolemic shock. Hypovolemic shock 
is often obvious due to a history of hemorrhage or dehydration 
and patients usually have a history of melena, bright red blood 
per rectum, vomiting, diarrhea, or poor oral intake. In addition, 
it is typically associated with signs of low cardiac output includ- 
ing a narrow pulse pressure, cold extremities, and poor capillary 
refill. Anemia or acute kidney injury may be evident on laboratory 
exam. Distributive shock is most frequently due to sepsis, which 
is often apparent due to a history of fever, rigors, other infectious 
symptoms (cough, rash, abdominal pain, urinary urgency, or dys- 
uria) and signs of high cardiac output (warm extremities, bounding 
pulses, a wide pulse pressure, and brisk capillary refill). However, 
some patients with advanced sepsis have a poor cardiac output. 
Laboratory evidence of sepsis often suggests underlying infection, 
including a leukocytosis, an infiltrate on chest film, pyuria on uri- 
nalysis, or diagnostic findings on abdominal CT in patients with 
abdominal pain. Finally, patients with cardiogenic shock often have 
a history of CAD or HF or symptoms of acute MI. Their physi- 
cal exam suggests low cardiac output (poor capillary refill, narrow 
pulse pressure, and cold extremities) and may also reveal evidence 
of high filling pressures (jugular venous distention [JVD] or an S, 
gallop). The physical exam, ECG, and echocardiogram can deter- 
mine whether cardiogenic shock is secondary to poor contractility, 
outflow obstruction, an arrhythmia, reduced filling, or backflow 
from valve failure. 

The final pivotal step addresses patients in whom the initial 
evaluation does not delineate a likely etiology of shock. Patients 


with evidence of a high cardiac output (wide pulse pressure, brisk 
capillary refill, warm extremities) without an obvious source of sep- 
sis, should be evaluated for unusual causes of systemic inflamma- 
tory response syndrome (SIRS) (eg, pancreatitis), occult infections, 
and other causes of distributive shock (liver failure, anaphylaxis, 
adrenal insufficiency). Patients with evidence of a low cardiac out- 
put of unclear etiology (narrow pulse pressure, sluggish capillary 
refill, cold extremities) should be evaluated for occult massive hem- 
orrhage (eg, intra-abdominal) and less common causes of cardio- 
genic shock such as PE and pericardial tamponade. Such patients 
should also be evaluated for septic shock. An echocardiogram can 
be useful in such patients by revealing unsuspected cardiac etiolo- 
gies (eg, pericardial tamponade, acute aortic regurgitation due to 
dissection, or right HF suggesting PE). 

Finally, it is important to realize that overlapping etiologies 
are common, especially septic and cardiogenic shock. Figure 25-1 
illustrates the diagnostic approach to shock. 

Ms. P is clearly hypotensive, (especially given her prior his- 
tory of hypertension) and the combination of her hypotension, 
tachycardia, and difficulty staying awake clearly suggest inade- 
quate tissue perfusion and shock. The first pivotal step considers 
the 3 most common categories of shock: hypovolemic, septic, and 
cardiogenic. 


VW 


Ms. P has vomited once this morning, but she ate and drank 
fluids normally the day before. She denies diarrhea, melena, 
or bright red blood per rectum. She denies any chest pain 
or pressure. She admits to urinary frequency over the last 
few days and chills and fever that began the previous night. 
On physical exam her temperature is 38.4°C. Her hands 
are cool but pulses are full with adequate capillary refill. Her 
neck veins are flat and lungs are clear. There is no JVD or 
S, gallop. She has costovertebral angle tenderness. Labo- 
ratory exam reveals a WBC of 15,000/mcL and her lactate 
was 3 mmol/L. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


Ms. P has several features suggesting septic shock. Her urinary 
tract symptoms, fever, and costovertebral angle tenderness point 
to a possible urinary tract infection. Her leukocytosis is also sug- 
gestive. Septic shock is therefore the leading and must not miss 
hypothesis. Her episode of vomiting suggests some hypovolemia 
but her hypotension is out of proportion to her 1 episode of eme- 
sis. Another possible diagnosis would be hypovolemia due to an 
osmotic diuresis from severe diabetic hyperosmolar state. Finally, 
given her diabetes mellitus and prior CAD, cardiogenic shock from 
an acute MI needs to be considered. Table 25-1 lists the differential 
diagnosis. 


Leading Hypothesis: Septic Shock 


Textbook Presentation 


Patients with septic shock typically have fever, tachypnea, tachy- 
cardia, and hypotension. Whereas patients with cardiogenic or 
hemorrhagic shock often have cold extremities, patients with septic 
shock often have warm extremities and bounding pulses after fluid 
resuscitation. (Pulses are bounding due to a widened pulse pres- 
sure.) Mentation may be impaired and urinary output decreased. 
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Review history, physical exam, and laboratory tests for clues for sepsis, cardiac failure, hypovolemia 
History: 

Cardiac history, chest pain, CAD risk factors 

History of dehydration, vomiting, diarrhea, hemorrhage, melena, bright red blood per rectum 

Infectious history: Fever, rigors, cough, skin or line infections, urinary tract symptoms 

Physical exam: 

Vital signs: Fever, tachypnea, pulse pressure 

Signs of high output shock: Warm extremities, bounding pulses, brisk capillary refill, wide pulse pressure 
Signs of cardiogenic shock: JVD, S3 gallop, crackles on exam, cold extremities, slow capillary refill 
Infectious signs: Catheter site redness or purulence, focal lung findings, abdominal tenderness 
Laboratory tests: 

CBC, BMP and lactate, urinalysis 

Chest film (pulmonary edema) 

ECG 

Troponin 


Fever, rash, cough, urinary symptoms, 
wide pulse pressure, brisk capillary refill, 
warm extremities, focal lung findings, 
abdominal tenderness, 

CVAT, skin findings 


History of CAD, HF or symptoms of MI 
Cold extremities, small pulse pressure, 
poor refill, JVD, S3 gallop 

ECG evidence of MI or positive troponin 


History of dehydration, hemorrhage 
Cold extremities, small pulse 
pressure, poor refill 


Cardiogenic shock 
Review ECG, chest film, troponins 


Shock of uncertain etiology 


H lemi 
beled Consider beside echocardiography 


Septic shock 


shock Echocardiogram to assess LV and RV function, IVC 
Consider angiography diameter and respiratory variation 
2 of following: 2 of following: 
Weak pulses, cool Bounding pulses, 
hands, poor warm hands, brisk 
capillary refill capillary refill 
Low cardiac output High cardiac output 
Tai Arrhythmogenic Hypovolemic shock Distributive shock 
Cardiogenic shock Consider: 
Septic shock SIRS of unrecognized source 
PASA (ie, pancreatitis) 
Consider: 


Hepatic failure 


Distributive shock Anaphylactic shock 


Poor contractility 


j MI, HF SIRS of vnrecogpikee Soco Adrenal insufficiency 
, (ie, pancreatitis) : 
ioe Neurogenic shock 
Hepatic failure 
ulm ie ferle shea Check blood cultures, lipase, 
re Adrenal insufficiency anmulatocieacicel li 
Reduced filling Neurogenic shock Se oe E f 
: biochemical tests, PT, ammonia 
=| Pneumothorax, tamponade, Occult hypovolemia Ghask echocardiogram 
mitral stenosis Intra-abdominal hemorrhage 9 


Consider mixed venous SaO, 


Unusual cardiogenic shock 
Cardiac tamponade 


Outflow obstruction Pulmonary embolism 
|_| Pulmonary embolism, Tension pneumothorax 
pulmonary hypertension, Cardiac suppressants 
aortic stenosis, HCM RV infarction 
Check blood cultures, lipase, 
stimulated cortisol, liver 
ea Backflow biochemical tests, PT, ammonia 
Regurgitation Check echocardiogram 
Consider mixed venous SaOz, 
abdominal CT 


BMP, basic metabolic profile; CAD, coronary artery disease; CBC, complete blood count; CVAT, costovertebral angle tenderness; 
ECG, electrocardiogram; HCM, hypertrophic cardiomyopathy; HF, heart failure; IVC, inferior vena cava; JVD, jugular venous distention; 
LV, left ventricle; MI, myocardial infarction; PT, prothrombin time; RV, right ventricle; SIRS, systemic 

inflammatory response syndrome. 


Figure 25-1. Diagnostic approach: shock. 
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Table 25-1. Diagnostic hypotheses for Ms. P. 


Diagnostic Demographics, Risk Factors, Important 
Hypothesis Symptoms and Signs Tests 


Leading Hypothesis 


Septic shock Fever Elevated WBC 
Rigors Urinalysis 
Urinary frequency/dysuria Chest radiograph 
Cough Other imaging as 
Diarrhea indicated 
Abdominal pain Blood cultures 
Rash Lactate 


Hypovolemic Nausea/vomiting Elevated BUN, 
shock Decreased oral intake creatinine 
Melena, bright red blood Urinalysis 
per rectum Low Fe, , 
Poorly controlled diabetes CBC 
Glucose 


Cardiogenic Chest pain ECG 
shock History of CAD, HF CK/CK-MB 
Troponin 


BUN, blood urea nitrogen; CAD, coronary artery disease; CBC, complete blood count; 
CK, creatine kinase; ECG, electrocardiogram; Fe, fraction excretion of sodium; HF, heart 
failure; WBC, white blood cell. 


Na 


Disease Highlights 


A. Epidemiology 


1. 


2. 


The annual incidence of sepsis exceeds 1,000,000 cases 
per year in the United States. 


Most common sources of infection are the lung, abdomen, 
urinary tract, and IV catheters. Commonly overlooked 
sources include sinusitis (associated with nasogastric tubes), 
acalculous cholecystitis, and Clostridium difficile colitis. 


B. Pathophysiology 


1. 


3. 


4. 


Sepsis 

a. Occurs when an infection (bacterial, fungal, 
mycobacterial, or viral) causes a non-homeostatic host 
response to infection. 

b. There is significant biologic and clinical heterogeneity 
due to factors associated with both the pathogen and 
the host (eg, age, comorbid conditions, medications, 
genetics). 

c. A noninfectious process (eg, acute pancreatitis) may also 
trigger a similarly dysregulated immune response. 


. In early stages of sepsis, hyperimmune responses may 


play a role in the organ dysfunction and cause multiple 
organ dysfunction syndrome, hypotension, disseminated 
intravascular coagulation, and death. 


In later stages of sepsis, patients may be hypoimmune. 


Hypoimmunity may also contribute to infection and death. 


Mechanisms of hypotension include 


a. Vasodilation (decreased systemic vascular resistance) 
mediated by elevated nitrous oxide levels, increased 
prostacyclin levels, and low vasopressin levels, 
lowers BP. 


b. Cardiac output can be increased or decreased in sepsis. 


(1) The drop in systemic vascular resistance decreases 
afterload, which often results in an increase in CO. 


(2) On the other hand, leakage of fluid out of 
intravascular space can decrease venous return and 


thereby decrease CO. 
(3) In addition, myocardial function can be reduced 
and also decrease CO. 


c. Typically, the initial hemodynamic response is decreased 
systemic vascular resistance and increased CO (particularly 
after fluid resuscitation). 


5. Multiple organ dysfunction is often seen. 
a. Lung involvement: acute respiratory distress syndrome 


secondary to increased permeability with subsequent 
noncardiogenic pulmonary edema. 


b. Acute kidney injury secondary to 
(1) Hypotension 
(2) Renal vasoconstriction 
(3) Increased tumor necrosis factor 
c. Disseminated intravascular coagulation: Multiple 


mediators are involved, including decreased protein C 
(see Chapter 8, Bleeding Disorders, for details). 


6. Lactic acidosis is common in sepsis and has many causes. 

a. Microcirculatory lesions impair oxygen delivery. 
(1) Dysregulation of supply and demand 
(2) Microvascular occlusion 

b. Hypotension impairs oxygen delivery. 

c. Mitochondrial injury impairs oxygen utilization. 

d. Decreased hepatic clearance of lactate contributes to 
lactic acidosis. 


C. The current accepted definitions for sepsis and septic shock 
incorporate the Sequential [Sepsis-Related] Organ Failure 
Assessment Score (SOFA) (Table 25-2). 

1. Sepsis is defined as a life-threatening organ dysfunction caused 
by a dysregulated host response to infection and is diagnosed 
when there is suspected or documented infection and an acute 
increase of > 2 SOFA points (a proxy for organ dysfunction). 

2. Septic shock is a subset of sepsis in which underlying circulatory 
and cellular/metabolic abnormalities are profound enough to 
substantially increase mortality, and is diagnosed when there 
is sepsis and lactate > 2 mmol/L with persistent hypotension, 
despite adequate fluid resuscitation, requiring vasopressor 
therapy needed to elevate mean arterial pressure > 65 mm Hg. 


D. There is an increased risk of septic shock in patients with bac- 
teremia (21%), advanced age (2 65 years), impaired immune 
system, community-acquired pneumonia, abdominal infec- 


tion, and markedly elevated WBC. 


E. The mortality rate associated with sepsis ranges from 20% to 
50%. Predictors of mortality include 


1. Age > 40 years 


2. Comorbidities: AIDS, liver failure, HE, diabetes mellitus, 
cancer, or immunosuppression. 


. Temperature < 35.5°C 

. Leukopenia < 4000 cells/mcL 

. Hospital-acquired infection 

. Candida, Pseudomonas, or Staphylococcus aureus infection 


N AV AUU 


. Inappropriate antibiotics: appropriate antibiotics are 
associated with a 50% decrease in mortality. 
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Table 25-2. Sequential [Sepsis-Related] Organ Failure Assessment Score. 


Respiration 


PaO./FIO,, mm Hg 2 400 < 400 < 300 < 200 with respiratory < 100 with respiratory 
support support 
Coagulation 
Platelets, x10?/mcL = 150 < 150 < 100 < 50 < 20 
Liver 
Bilirubin, mg/dL <1.2 1.2-1.9 2.0-5.9 6.0-11.9 > 12.0 
Cardiovascular MAP MAP Dopamine < 5 Dopamine 5.1-15 or Dopamine > 15 or 
270mmHg <70mmHg or dobutamine epinephrine < 0.1 or epinephrine > 0.1 or 
(any dose)' norepinephrine <0.' norepinephrine >0.1' 


Glasgow Coma Scale score? 15 13-14 10-12 6-9 <6 
Renal 
` Creatinine, mg/dL _ <1.2 1.2-1.9 2.0-3.4 3.5-4.9 >5.0 
Urinary output, mL/d < 500 < 200 


‘Catecholamine doses are given as g/kg/min for at least 1 hour. 

?Glasgow Coma Scale scores range from 3-15; higher score indicates better neurologic function. 

FIO, fraction of inspired oxygen; MAP, mean arterial pressure; PaO,, partial pressure of oxygen. 

Reproduced with permission from Vincent JL, Moreno R, Takala J et al: The SOFA (Sepsis-related Organ Failure Assessment) score to describe organ dysfunction/failure. 
On behalf of the Working Group on Sepsis-Related Problems of the European Society of Intensive Care Medicine, Intensive Care Med. 1996 Jul;22(7):707-710. 


8. Multiple organ failure b. Lactate levels also predict mortality in patients with 
9. Mortality in Emergency Department Sepsis (MEDS) shock. The mortality rate of patients with shock and 
Score is a validated scoring index that predicts mortality in lactic acidosis is 70% compared with 25-35% in 

patients arriving at emergency departments with suspected patients with shock without lactic acidosis. 


infecti Fi 25-2). 
ipfecaon Migure 22-2) Evidence-Based Diagnosis 


A. Predictors of bacteremia (Table 25-3) 


10. Serum lactate levels 


a. Lactate levels risk stratify patents with suspected 


infection, even among those without apparent shock, 1. Fever 
presumably due to the identification of undetected a. In emergency department patients, fever was higher 
hypoperfusion. The mortality in normotensive patients among bacteremic patients (38.8°C) than nonbacteremic 
(systolic BP > 90 mm Hg) with suspected infection and patients (38.1°C). However, 5% of bacteremic patients 
a lactate level > 4.0 was 15% vs. 2.5% in those with are normothermic (temperature < 37.6C) and 13% of 
lactate levels < 4.0 mmol/L. patients were hypothermic. 
Mortality in Emergency Department Sepsis (MEDS) Score a | alate 
At AO% 2 eee ee 
Q 
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È 
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Figure 25-2. Mortality in Emergency Department Sepsis (MEDS) Score observed versus mortality (error bars are 95% confidence intervals). 
Reproduced with permission from Howell MD, Donnino MW, Talmor D, et al: Performance of severity of illness scoring systems in emergency 
department patients with infection, Acad Emerg Med. 2007 Aug;14(8):709-714. 
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Table 25-3. Predictors of bacteremia. 7. Injection drug use or an acute abdomen (or both) also 
increase the risk of bacteremia. 
Finding Sensitivity Specificity LR+ LR 8. Incidence of bacteremia is low (2%) in patients without any 
Shaking chills 45% 90% 47 061 of the following risk factors: 
a ee ee a. Temperature > 38.3°C 
Injection drug use 7% 98% 2.9 0.95 P ur z383 
soon nia necnnannncn nant ROS n Rn AARON ARORA RARER RRR ROR RON RAS nanamn nunan nnnm b. Shaking chills 
Central venous catheter 23% 90% 24 0.85 T Injection drug use 
Acute abdomen 20% 91% 2.2 0.9 d. Acute abdomen on exam 
WBC > 15,000/mcL 28% 87% 22 08 e. Major comorbidity (defined as coma, brain death, 
ssonecnerctnccnnencecenecenee cecencenecenenenacenecnneenncnnsas snes mememe bowel perforation, multiple trauma or burns, cardiac 
WBC <1000/mcL 1H 94% o 23 | 0.9 arrest within last 24 hours, transplantation, severe 
Bandémia = 1500/me aise 69% iā a8 pancreatitis, acute respiratory distress syndrome, or 
er ee ee liver failure) 
_ Chills (any type) — 88% — 52% 17 023 9. Procalcitonin is an emerging marker of bacterial infection. 
Comorbidity 86% 37% 14 0.14 a. Polypeptide produced at higher levels during bacterial 


infection 


b. Procalcitonin’s release is attenuated by cytokines released 


' : : . during viral infections, particularly interferon-gamma. 
b. The absence of fever in patients with bacteremia was 


: fais : c. Elevated levels suggest bacterial infections whereas 
associated with increased mortality. 


2. Chills 

a. Chills can vary from mild to moderate to shaking chills 
(ie, teeth chattering, bed shaking chills). 

b. Chills of some kind (mild, moderate, or severe) are 
common in bacteremic patients (sensitivity 88%). 

c. Shaking chills (rigors) are less sensitive but more specific 
for bacteremia (sensitivity, 45%; specificity, 90%; LR+, 
4.7; LR-, 0.61). 


Clinicians should consider bacteremia in 
older patients with significant fever or rigors. 
Patients with rigors should have blood cultures 


drawn and antibiotics administered. 


3. Rashes: Certain life-threatening infections may produce 
characteristic rashes (ie, meningococcemia, Rocky Mountain 
spotted fever, or staphylococcal toxic shock syndrome). 


Patients with fever and a rash should be imme- 
diately evaluated for life-threatening diseases, 
including toxic shock syndrome, meningococ- 
cemia, or Rocky Mountain spotted fever. 


4, Patients with severe sepsis or septic shock have a high 
incidence of bacteremia (38% and 69%, respectively). 


5. WBC > 15,000/mcL is only 28% sensitive for bacteremia. 


A normal WBC does not rule out bacteremia. 


Ç 


6. Catheter site infections 


a. Signs of inflammation at the insertion site are uncommon 
in patients with central venous catheter infections 
(sensitivity, 27%). Erythema is present in only 3% of 
patients with catheter-related bloodstream infections. 


Consider central catheter line infection in septic 
patients even in the absence of erythema or pus. 


Ç 


b. Certain findings are highly specific for catheter 
infection, including gross pus at the catheter site. 


normal levels in sepsis suggest a systemic inflammatory 
response without bacterial infection. 

d. The accuracy is limited (sensitivity, 77%; specificity, 
79%; LR+, 3.7; LR-, 0.29) and results must be viewed 
in context of all of the clinical data. 


10. A lactic acidosis can suggest sepsis. Serum lactate levels are 
more sensitive for detecting a lactic acidosis from any cause 
than an increase in the anion gap. An elevated anion gap is 
only 44—67% sensitive. 


B. Cultures from suspected sources (blood, urine, sputum, fluid 
collection) should be obtained as soon as possible in patients 
evaluated for sepsis. If central catheters are in place, blood 
should be obtained peripherally and through the central 
catheter. 


Treatment 

A. The treatment of septic shock is complex. 

B. The principles of treatment include the following: 
1. Treat the underlying cause 
2. Prompt volume resuscitation 


3. A variety of other therapies may be critical, including 
vasopressors, inotropes, intubation and mechanical 
ventilation, blood products, and others. 


4. Recommendations evolve frequently. Readers are referred 
to specialized text for details. 


MAKING A DIAGNOSIS 


VW 


Ms. P has several features that suggest sepsis, including 
her fever, urinary symptoms, and leukocytosis. An ECG 
shows no acute changes and a serum troponin level is unde- 
tectable. Her blood glucose is 150 mg/dL. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, septic shock? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Hypovolemic Shock 


Typically, a patient with hypovolemic shock will have an obvious 
source of bleeding, a drop in hematocrit, or recognizable gastroin- 
testinal fluid or renal losses. 


Disease Highlights 


A. Patients who are hypovolemic have 1 of 2 clinical conditions: 


1. Volume depletion due to vomiting, diarrhea, inadequate 
oral intake, or excessive diuresis (from diuretics or 
uncontrolled diabetes) 

2. Hemorrhage (due to trauma, gastrointestinal or intra- 
abdominal hemorrhage) 


B. Hospitalizations related to gastrointestinal hemorrhage are 
common, 150/100,000 population per year, and have a case 
fatality rate of 3-10%. 

C. Degree of bleeding is often difficult to assess. 


1. Melena can occur with massive hemorrhage or as little as 
100 mL of blood loss. 


2. Admission hematocrit correlates poorly with degree of 
blood loss and mortality. 


D. Hypovolemia secondary to dehydration sufficiently severe to 
cause hypovolemic shock disproportionately affects the elderly. 
Common risk factors include: 


1. Female sex 

2. Age > 85 

3. Greater than 4 chronic medical conditions 
4, Taking 4 or more medications 


5. Being confined to bed 


Evidence-Based Diagnosis 


A. Ina review of physical exam findings in hypovolemia, 
abnormal vital signs are relatively specific but not sensitive 


(Table 25-4). 


HYPOTENSION / 435 


1. Orthostatic vital signs, particularly an increase in pulse 

are more sensitive than supine vital signs. Orthostatic 

hypotension can occur immediately or be delayed. 

a. When measuring orthostatic vital signs, wait 3 minutes 
before measuring supine vitals and wait 1 minute after 
patient stands to measure upright vitals. 

b. Helpful physical findings include: 

(1) Severe postural dizziness (unable to measure upright 
vital signs due to dizziness). 


(2) Postural pulse increment of 30 beats/min 
or more. 


2. Dry axilla supports hypovolemia in the elderly (sensitivity, 
50%; specificity, 82%; LR+ 2.8; LR-, 0.61). 

3. Poor skin turgor has no proven diagnostic value 
in adults. 

B. Laboratory evidence is often more revealing. 

1. Hematocrit 

a. Decreased in hemorrhage if bleeding has been 
ongoing 

b. However, in acute bleeding, blood loss prior to 


hemodilution (from IV or oral fluid repletion) may 
result in a normal hematocrit. 


Patients may have a normal hematocrit despite 
massive hemorrhage. 


c. The hematocrit is often elevated in patients with 

nonhemorrhagic hypovolemia. 
2. Other laboratory findings typically seen in hypovolemic 

patients include: 

a. An elevated BUN/Cr ratio > 20 (see Chapter 28, Acute 
Kidney Injury) 

b. A low urine sodium concentration < 30 mEq/L and a 
Fe, < 1% 


Table 25-4. Operating characteristics of vital signs in detecting hypovolemia. 


Physical Examination Finding Sensitivity 
Large blood loss (1-2 units) 
Postural pulse increment > 30 bpm 97% 
Supine hypotension’ 33% 
Moderate blood loss 
Postural pulse increment > 30 bpm 22% 
“Supine hypotension 13% 
. Dehydration 
-Postural pulse increment > 30 bpm 43% 
Mucous membranes dry 85% 
Sunken eyes 62% 


'Supine hypotension = Systolic blood pressure < 95 mm Hg. 


Specificity LR+ (95% Cl) LR- (95% Cl) 
98% 48.5 0.03 
97% 11.0 0.7 
98% 11.0 0.8 
97% 4.3 0.9 
75% 1.7 (0.7-4.0) 0.8 (0.5-1.3) 
58% 2.0 (1.0-4.0) 0.3 (0.1-0.6) 
82% 3.4 (1.0-12.2) 0.5 (0.3-0.7) 


Data from Sinert R, Spektor M. Clinical assessment of hypovolemia. Ann Emerg Med. 2005;45:327-329; McGee S, Abernethy WB, Simel DL. 


Is this patient hypovolemic? JAMA. 1999;281:1022-1029. 
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c. In patients taking diuretics, the Fe, < 35% may be 
more accurate (see Chapter 28, Acute Kidney Injury) 


C. A brisk BP response to a 500 mL bolus given over 10 minutes 
supports hypovolemia (but may also be seen in sepsis). 


Treatment 


A. The treatment of hypovolemia is the restoration of an ade- 
quate mean pressure by fluid resuscitation. 


B. In the case of hemorrhagic hypovolemia, the source of bleed- 
ing must be identified and stopped. Transfusions may be indi- 
cated (see Chapter 19, GI bleeding). 


C. Vasopressors are not indicated. They can increase BP; however, 
they may have a detrimental effect on cardiac output and per- 
fusion of vascular beds. 


CASE RESOLUTION 


Vv 


After a 2 L fluid resuscitation, Ms. P's BP increases to 
100/50 mm Hg, her skin is warmer, and her pulses are 
bounding. Antibiotics were started for empiric treat- 
ment of urosepsis. After initial stabilization, hypotension 
recurred and urinary output dropped. She was transferred 
to the ICU. Four hours later her oxygenation deteriorated 
and a chest film revealed a diffuse infiltrate consistent 
with acute respiratory distress syndrome. She was intu- 
bated, cultures were drawn, and she was given IV fluids, 
norepinephrine, antibiotics, and mechanical ventilation. Her 
blood and urine cultures grew Escherichia coli. Over the next 
24 hours, her BP stabilized. Seventy-two hours later she 
was extubated. She eventually made a full recovery. 


CHIEF COMPLAINT 


PATIENT W 


Mr. A is a 51-year old man who arrives at the emergency 
department feeling weak. He has a history of a bicuspid aor- 
tic valve and aortic stenosis. One week ago, he underwent a 
mechanical aortic valve replacement. He denies any recent 
nausea, vomiting, melena, or bright red blood per rectum. He 
has not had a cough, dysuria, urinary frequency, abdominal 
pain, or fever. On physical exam his pulse is 115 bpm and BP 
is 85/65 mm Hg. His neck veins are visible to the angle of 
his jaw and his skin is cool. 


At this point, what is the leading hypothesis, 
WwW what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The first step in the evaluation is to recognize shock. Mr. A’s BP 
is exceptionally low for a 71-year-old man. His BP, combined 
with his complaint of weakness and cool extremities, makes shock 
likely. The next pivotal diagnostic step is to evaluate the history, 
physical exam, and laboratory data to determine if this is likely 
hypovolemic, septic, or cardiogenic shock. There are no signs or 
symptoms of sepsis, nor any history to suggest hypovolemia. His 
cool extremities are consistent with a low cardiac output state 
(which is often seen in hypovolemic or cardiogenic shock) and his 
JVD suggests that the low cardiac output is due to cardiogenic, 
not hypovolemic, shock. Furthermore, his past medical history 
increases the probability of cardiogenic shock. Possible etiologies 
of cardiogenic shock include poor contractility (potentially from 
LV or RV MI or preexistent HF), outflow obstruction (due to, 
for example, aortic stenosis or PE), backflow (from acute aortic 
regurgitation or a regurgitant aortic valve), or reduced filling (from 
tamponade or a stenotic mitral valve). Given the patient's history, 
you consider MI to be most likely. Active alternatives include 


Table 25-5. Diagnostic hypotheses for Mr. A. 


Demographics, Risk 


Factors, Symptoms Important 
Diagnostic Hypothesis and Signs Tests 
Leading Hypothesis 
Cardiogenic shock: MI History of CAD ECG 
Chest pain Troponin 
CK/CK-MB 


Discontinued 
anticoagulation therapy 
New murmur 
Lung crackles 


Recent cardiac surgery Chest film 
Dyspnea ECG 


Cardiogenic shock: 
Aortic valve failure 


Cardiogenic shock: 
Cardiac tamponade 


Pulses paradox Echocardiogram 
JVD 
Cardiogenic shock: PE risk factors CTA 


Pulmonary embolism (immobilization, surgery, 
cancer, prior VTE) 
Dyspnea, chest pain, leg 


swelling 


CAD, coronary artery disease; CK, creatine kinase; CTA, computed tomography 
angiography; ECG, electrocardiogram; JVD, jugular venous distention; MI, myocardial 
infarction; PE, pulmonary embolism; VTE, venous thromboembolism. 


aortic valve failure or tamponade (given recent cardiac surgery). 
Table 25-5 lists the differential diagnosis. 


Leading Hypothesis: Cardiogenic Shock 


Textbook Presentation 


Typically, cardiogenic shock presents during or immediately after 
an MI. The patient presents with chest pain, cool extremities, 
low BP, and ST elevation myocardial infarction (STEMI). 
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Disease Highlights 7. PE 
A. Cardiogenic shock is defined as persistent hypotension 8. Arrhythmia 


(systolic BP < 90 mm Hg) or mean arterial pressure 30 mm Hg 
lower than baseline with severe reduction in cardiac index 
(< 1.8 L/min/m”) and adequate or elevated filling pressure 
(LV end-diastolic pressure > 18 mm Hg or RV end-diastolic 
pressure > 10-15 mm Hg). 
. The majority of cardiogenic shock cases are related to MI. 
1. The incidence of cardiogenic shock appears to be decreasing 
with increasing use of percutaneous intervention for acute MI. 
2. However, cardiogenic shock still complicates 5-8% of 
STEMI and 2.5% of non-STEMI. 
a. This translates to 40,000 to 50,000 cases per year in the 
United States. 


b. Infarction location is anterior in 55% of cases and in 
multiple locations in 50% of cases causing cardiogenic 


shock. 


c. In the SHOCK trial registry, 53.4% of patients have 
3-vessel disease and 15.5% have significant left main 
disease. 


3. Risk factors for cardiogenic shock include 
Older age 

. Anterior MI 

Hypertension 

. Diabetes mellitus 

Mulkti-vessel CAD 

Prior MI or angina 

. Prior diagnosis of HF 

. STEMI 

i. Left bundle branch block 


4, The magnitude of LV ejection fraction reduction does 
not need to be profound for shock to develop. In a large 
registry of cardiogenic shock, the mean LV ejection fraction 
was 30%. 

5. Mechanical complications of MI (rupture of the ventricular 
septum, free wall or papillary muscles) cause 12% of 
cardiogenic shock cases. 


roa moan os p 


a. Ventricular septal rupture has a mortality of 87%. 


b. Women and elderly are at increased risk for these 
complications, particularly elderly individuals who 
undergo thrombolysis. 


. Any cause of severe RV or LV dysfunction can lead to cardio- 
genic shock. Other typical etiologies include: 
1. Acute myocarditis 

a. Cardiogenic shock complicates 10—15% of cases. 


b. Patients are younger than those with MI and often 
present with dyspnea rather than chest pain. 
2. Takotsubo cardiomyopathy 
a. Stress-induced condition that leads to apical ballooning 
after emotional or respiratory distress. 
b. Leads to cardiogenic shock in 4.2% of cases. 
3. Acute valvular regurgitation 
4, Aortic dissection causing either acute, severe aortic 
insufficiency or extension of dissection to coronary arteries 
leading to infarction. 


5. Acute hemodynamic stress in the setting of mitral or aortic 
stenosis (ie, decreased preload or marked increase in afterload) 


6. Cardiac tamponade 


D. Pathophysiology 
1. In MI effecting the LV, decreased coronary perfusion 
lowers cardiac output, which further decreases coronary 
perfusion. 


2. Hypoperfusion causes catecholamine release and activation 
of the renin-angiotensin system increasing contractility 
and peripheral blood flow but also increasing myocardial 
oxygen demand and promotes arrhythmia. 


3. This leads to further ischemia and greater reduction in 
cardiac output. 


4. Activation of the neurohormonal cascade also leads to salt 
and water retention and exacerbates pulmonary edema. 


5. Treatment relies on breaking this cycle. 


Evidence-Based Diagnosis 


The diagnosis of the individual etiologies of cardiogenic shock (eg, 
MI, PE, etc) is covered elsewhere. The focus of this section will be 
on the diagnosis of cardiogenic shock itself. 

A. Diagnosing cardiogenic shock relies on recognizing signs of 
decreased cardiac output despite an adequate or elevated filling 
pressure. However, signs and symptoms have limited accuracy 
in detecting elevated filling pressures. 

1. Jugular venous pressure > 12 cm H,0 sensitivity, 65%; 
specificity, 64%; LR+ 1.8; LR-, 0.55 
2. Ina single-center study, elevation of the external jugular 
vein (> 10 cm H,0) correlated with an elevated catheter- 
measured central venous pressure. 
a. Senior students and interns: sensitivity, 61%; specificity, 
75%; LR+ 2.4; LR-, 0.5 
b. Junior and senior residents: sensitivity, 78%; specificity, 
93%; LR+ 11.1; LR-, 0.2 
3. 2 pillow orthopnea (sensitivity, 86%; specificity, 25%; LR+ 
1.1; LR-, 0.56) 
4. Cold extremities (sensitivity, 20%; specificity, 88%; LR+ 
1.7; LR-, 0.9) 
5. The proportional pulse pressure can suggest cardiogenic 
shock. 
a. Typically, the pulse pressure increases as the systolic BP 
increases. 
b. A relatively low pulse pressure compared to the systolic 
BP suggests a low stroke volume. 
c. Proportional pulse pressure (PPP = (systolic BP — 
diastolic BP) / systolic BP) 
d. A PPP < 25% is 10% sensitive, 96% specific (LR+ 2.5; 
LR-}, 0.94) for cardiac index < 2.3 L / (min-m’). This 
must be measured with manual BP cuff. 


B. Once the diagnosis of cardiogenic shock is considered and 
the need for immediate catheterization for treatment of acute 
MI (the most common cause) is assessed, echocardiography 
should be performed. 


C. Bedside portable ultrasound is becoming more prevalent and 
has been shown to be useful in assessing the cause of cardiogenic 
shock as well as in undifferentiated shock. 


1. It is especially useful to 
a. Assess for pericardial effusion 
b. Determine global cardiac systolic function 
c. Identify marked LV or RV enlargement 
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d. Gauge intravascular volume status by assessing inferior 
vena cava diameter and respiratory variation. 


2. Data suggests hand held devices are accurate in residents 
with limited training (3 hours of didactic training and 
5 hours of hands-on training) 


a. LV dysfunction: 88% sensitive, 89% specific, LR+ 8, 
LR- 0.13 


b. Pericardial effusion: 83% sensitive, 96% specific, 
LR+ 20.8, LR- 0.18 


Treatment 


Complete discussion of the treatment of cardiogenic shock is 
beyond the scope of this chapter. However, when cardiogenic shock 
is a result of myocardial ischemia, early revascularization (percuta- 
neous coronary intervention or coronary artery bypass grafting) 
results in a significant survival benefit and is clearly indicated. 


MAKING A DIAGNOSIS 


AY 


An ECG showed no evidence of MI and troponins were nor- 
mal. Chest film revealed an enlarged cardiac silhouette. 
Measurement of pulsus paradoxus demonstrated a pulsus 
of 12 mm Hg. 


The patient’s clinical picture suggests cardiogenic shock but the eti- 
ology remains obscure. Neither the ECG nor troponins suggest an 
acute MI. You consider the shock is due to one of the less common 
causes of cardiogenic shock (tamponade, valve failure). 


Leading Hypothesis: Cardiac Tamponade 


Textbook Presentation 


Weakness, hypotension, and tachycardia are typically present. 
Other classic findings include an elevated jugular venous pressure 
and muffled heart sounds. However, the signs and symptoms asso- 
ciated with tamponade are quite nonspecific. 


Disease Highlights 


A. Cardiac tamponade 


1. Results when fluid accumulates in the pericardial space, 
compresses the heart, and causes a reduction in cardiac 
filling and therefore cardiac output 


2. May occur secondary to either a pericardial effusion or 
pericardial hemorrhage 


B. As the signs and symptoms associated with it are nonspecific, 
diagnosing cardiac tamponade relies on understanding the 
conditions that can lead to pericardial effusion and careful 
assessment. 


C. The incidence of cardiac tamponade and pericardial effusions 
are not well documented, and there is little data regarding how 
often pericardial effusions progress to tamponade. However, 
pericardial effusions are not uncommon; therefore, identifying 
clinically significant effusions is of great importance. 


1. Common etiologies of pericardial effusions that may lead 
to tamponade include 
a. Idiopathic pericarditis (20-30%) 
b. Malignancy (13-36%) 
c. Cardiac procedures (16%) 
d. Infection (5—21%) 


e. Acute MI (8%) 
f. Collagen vascular disease (5%) 
2. Of these, effusions due to infection (bacterial, fungal, 


HIV-associated infections) and neoplasm have the greatest 
incidence of progression to tamponade. 


3. Cardiac tamponade occurs in up to 1-2% of patients 
following cardiac surgery and invasive cardiology procedures 
and commonly occurs as late as 7 days postoperatively. 


4. Cardiac tamponade was found in almost 19% of patients 
with a type A aortic dissection. These patients had 
significantly higher mortality. 


D. Tamponade has a wide range of presentations depending on 
pericardial fluid volume, accumulation rate, and degree of 
compression. It is typically grouped into 2 main types: 

1. Acute tamponade 


a. Occurs following traumatic injury, rupture of the 
heart or aorta, or an invasive diagnostic or therapeutic 
procedure. 

b. Presents with cardiogenic shock (cool extremities, 
altered mental status, peripheral cyanosis, and JVD) 

2. Subacute tamponade 


a. Occurs in the setting of inflammatory disease or 
malignancy. 

b. Symptoms often mimic HF (fatigue, dyspnea, chest 
fullness). 

c. Pericardial effusion may reach as much 2 L before 
tamponade physiology occurs. 


E. Physiology: Tamponade occurs as increasing intrapericardial 
pressure compresses the cardiac chambers. The key compo- 
nents that determine when tamponade occurs are the rate of 
fluid accumulation relative to pericardial stretch. 

1. True filling pressure of the heart is the transmural pressure, 
which is calculated as follows: intracardiac pressure — 
pericardial pressure. 


2. Rising pericardial pressure offsets intracardiac pressure at 
some point and leads to competition for the chambers to fill: 


a. During systole, reduced ventricular volume leads to 
decreased pericardial pressure and atrial filling is preserved. 


b. During diastole, increased ventricular volume leads to 
increased pericardial pressure, decreased atrial transmural 
pressure and as tamponade approaches, late diastolic 
atrial collapse. 

c. As the pericardial effusion continues to increase and 
pericardial pressure rises, the ventricles compete for 
limited space. This stress more easily affects the RV and 
can lead to early diastolic collapse of the RV. 

3. During inspiration, decreased pleural pressure is transmitted 
to the pericardium and causes increased transmural pressure 
and increased venous return and right heart filling. In 
tamponade this RV expansion compresses the LV and results 
in shift of the interventricular septum and decreased 
pulmonary venous return and reduced stroke volume. 


4. As cardiac output drops, increases in heart rate, 
contractility, and peripheral arterial vasoconstriction defend 
circulation until circulatory collapse occurs. 


Evidence-Based Diagnosis 


A. Signs and symptoms 


1. Tachypnea and dyspnea nearly always present with cardiac 
tamponade (87-88%). 


2. Other common findings in patients with cardiac tamponade 
are tachycardia, elevated jugular venous pressure and pulsus 
paradoxus with pooled sensitivities of 76-82%. 


3. Chest pain, cough, fever, lethargy, and palpitations are 
present in < 25% of patients. 


4. Hypotension and diminished heart sounds are insensitive 
(28% and 26%, respectively). 


5. Pulsus paradoxus 


a. Defined as an exaggerated decrease in BP with normal 
inspiration 

b. The paradox comes from decreased systolic BP despite 
increased venous return during inspiration. 

c. In tamponade, when inspiration increases RV filling, 
the expansion of the RV within the confined pericardial 
space pushes the interventricular septum to the left and 
diminishes left heart filling causing cardiac output and 
BP to drop. 

d. Additionally, inspiratory expansion of the lungs leads to 
pulmonary venous pooling and even further reduced LV 
filling. 

e. When the LV diastolic pressures are elevated as in end- 
stage renal disease, cardiac tamponade does not result in 
pulsus paradoxus. 


Making an accurate measurement of pulsus 
paradoxus requires a manual sphygmomanom- 
eter, a quiet location, and patience. 


B. ECG findings associated with tamponade are insensitive. Low 
voltage QRS and electrical alterans have estimated sensitivities 
of 43% and 16-21%, respectively. 


C. Chest radiography: Cardiomegaly on chest film is common 
with a pooled sensitivity of 89%. 


D. When cardiac tamponade is suspected, transthoracic echoc- 
ardiography is the primary diagnostic test to confirm the 
diagnosis. 
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E. The main findings on the transthoracic echocardiography 
include a pericardial effusion associated with the following: 


1. Late diastolic collapse of the right atria 
2. Early to mid diastolic collapse of the RV 


3. Septal shift toward the left during inspiration and toward 
the right with expiration 


4. Suppression of deep inspiratory collapse of the inferior 
vena cava 


Treatment 


A. Once cardiac tamponade is diagnosed, pericardial drainage is 
required unless tamponade is due to aortic dissection or free 
wall rupture. 


B. Symptomatic management may be used if the patient is 
hemodynamically stable or in a “pre-tamponade” state. This 
consists primarily of volume resuscitation with isotonic fluids 
and supplemental oxygen until drainage can be performed. 


C. Pericardiocentesis can be accomplished under ultrasound 
guidance at the bedside in the ICU if needed emergently. 
Alternatively, this can be performed under ultrasound or fluo- 
roscopic guidance in the catheterization laboratory. 


D. If the effusion is loculated, there is a need for pericardial win- 
dow, or if the effusion is due to acute traumatic hemopericar- 
dium, surgical pericardiotomy is required. 


CASE RESOLUTION 


wy 


Echocardiography revealed a large pericardial effusion with 
late diastolic collapse of the right atrium. The patient was 
taken to the catheterization laboratory urgently and under- 
went pericardiocentesis; 500 mL of blood was removed. 
The patient felt better immediately. His BP increased to 
110/70 mm Hg and his pulse dropped to 75 bpm. 


CHIEF COMPLAINT 


PATIENT y 


Ms. M is a 70-year-old woman who arrives at the emergency 
department complaining of shortness of breath and dizzi- 
ness. On physical exam, her pulse is 105 bpm, BP 75/45 
mm Hg, and her skin exam is notable for hives. She is warm 
and has bounding pulses. The patient recently underwent 
surgery to have a mechanical mitral valve placed and took 
amoxicillin for the first time as prophylaxis for an upcoming 
dental procedure. 


As noted above, the first step in the evaluation of the hypoten- 
sive patient is the recognition of shock. The patient’s profound 
hypotension, particularly at this age, and dizziness suggest symp- 
tomatic hypotension and inadequate cerebral perfusion diagnostic 
of shock. The first pivotal diagnostic step is to consider whether 


the history and physical exam suggest 1 of 3 leading causes of 
shock: septic shock, hypovolemic shock, or cardiogenic shock. 
Her bounding pulses and warm extremities suggest distributive 
shock, a high output form of shock. As mentioned above, the most 
common form of distributive shock is septic shock, a must not 
miss hypothesis. However, her hives and recent use of amoxicillin 
is a pivotal clue that suggests another cause of distributive shock, 
anaphylactic shock. This is both the leading and must not miss 
hypothesis. Table 25-6 lists the differential diagnosis. 


Leading Hypothesis: Anaphylactic Shock 


Textbook Presentation 


Anaphylaxis is an acute systemic reaction caused by IgE-mediated 
immunologic release of mediators from mast cells and basophils to 
allergenic triggers like food, insect venom, or medications. Typi- 
cally, the reaction may affect the patient’s skin, the cardiovascular 
system, or respiratory system. Anaphylactoid reactions produce the 
same clinical picture; however, they are not immune-mediated. 
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Table 25-6. Diagnostic hypotheses for Ms. M. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypothesis and Signs Tests 
Leading Hypothesis 
Anaphylactic Recent new medication, 
shock nut or shellfish ingestion, 
bee sting 


Hives, itching, wheezing, 
angioedema 


Septic shock Fever Elevated WBC 
Rigors Urinalysis 
Urinary frequency/dysuria Chest radiograph 
Cough Other imaging as 
Diarrhea indicated 
Abdominal pain Blood cultures 
Disease Highlights 


A. Triggers and mechanisms 


1. Foods are most common triggers in infants, children, and 
teenagers. 


a. As much as 2% of the US population may have food 
allergies. 


(1) Peanut allergies are most common in children. 
(2) Shellfish allergies are most common in adults. 


b. Each year in the United States, there are as many as 
100 deaths due to anaphylactic reactions to food. 

2. When the cause of anaphylaxis is identified in adults, the 
most common culprits are antibiotics or nonsteroidal anti- 
inflammatory drugs, with penicillins responsible for 75% 
of fatal cases. 


B. The patient history is the most important tool to determine 
whether a patient has had anaphylaxis and the cause of the 
episode. 

1. Respiratory symptoms may include nasal stuffiness or 
itching; difficulty in breathing; retrosternal tightness; 
or oral, pharyngeal, epiglottic, or glottis edema. 


2. Cardiovascular symptoms include dizziness, chest tightness, 
or overt hypotension. 


3. Skin complaints include itching, warmth, minor swelling, 
or characteristic urticaria. 


4. Severity, onset, and symptom patterns may vary considerably 
and results in discrepancies in diagnosis. 


C. The estimated lifetime prevalence of anaphylaxis is 0.05-2%. 
However, even the high-end estimate may be too low as sig- 
nificant evidence points toward underreporting of anaphylaxis. 
1. In Australia, anaphylaxis admissions doubled from 1995 

to 2005 to over 10:100,000 population. The increase in 
incidence is likely more pronounced among young patients, 
with food the most common trigger. 


2. Deaths related to medicine-induced anaphylaxis have 
increased 300%. Medicines account for 57% of anaphylaxis- 
related deaths. 


D. Physiology 


1. Interaction of antigen with mast cell IgE or direct drug 
actions (by histamine, leukotrienes, kinins, prostaglandins 


or platelet activating factor) cause mast cells to release the 
mediators of anaphylaxis. 


2. These mediators cause vasodilation and the leakage of fluid 
from capillaries and the post-capillary venules resulting in 
hypotension. 


3. Several of these substances, in particular leukotrienes, cause 
respiratory symptoms related to bronchoconstriction and 
increased mucus production. 


4. When untreated, death may result from hypoxemia due 
to upper airway angioedema, bronchospasm and mucus 
plugging and/or shock resulting in multiorgan system failure. 


Evidence-Based Diagnosis 


A. The sudden onset of skin, cardiovascular, and respiratory 


symptoms should point toward a diagnosis of anaphylaxis. 

1. However, even if just 2 of these organ systems are involved, 
or hypotension alone, anaphylaxis should be considered. 

2. Often, these reactions may be self-limited; however, failure 


to make a diagnosis puts the patient at risk for future life- 
threatening allergen exposure. 


. According to the National Institute of Allergy and Infectious 


Disease, the diagnosis of anaphylaxis is highly likely if any the 

following criteria are met: 

1. Acute onset of an illness (within minutes to several hours) 
with involvement of the skin, mucosal tissue, or both (eg, 
generalized hives, pruritus or flushing, swollen lips-tongue- 
uvula) and at least 1 of the following 
a. Respiratory compromise (dyspnea, wheeze-bronchospasm, 

stridor, reduced peak expiratory flow, hypoxemia), or 
b. Reduced BP or associated symptoms of end-organ 
dysfunction (hypotonia, syncope, or incontinence). 

2. 2 or more of the following symptoms after exposure to 
a likely allergen or other trigger for that patient within 
minutes to several hours 
a. Skin or mucosal symptoms 
b. Respiratory compromise 
c. Reduced BP or associated symptoms 
d. Persistent gastrointestinal symptoms 

3. Reduced BP (systolic BP < 90 mm Hg or > 30% decrease 
from baseline) after exposure to a known allergen for that 
patient (minutes to hours) 


4. The test characteristics for the criteria are sensitivity, 95%; 
specificity, 71%; LR+, 3.3; LR-, 0.07. 


. The sensitivity of individual findings: 


1. Diffuse urticarial in 39% 
2. Pruritus 61% 

3. Lip angioedema 49% 

4, Tongue angioedema 39% 
5. Wheezing 49% 


. Mature tryptase is released from mast cells when activated. 


Therefore, measurement of tryptase can be useful to confirm a 

diagnosis of anaphylaxis. 

1. An increase > 2.0 mcg/L between arrival, 1 hour later and just 
before discharge was 75% sensitive for severe anaphylaxis. 


2. This test does not have benefit at the time of presentation; 
however, it may be beneficial to ensure that a diagnosis of 
anaphylaxis is made when appropriate and minimize the 
risk for recurrence. 


Treatment 


A. Initial management of suspected anaphylaxis relies on quick 
recognition and appropriate supportive care. 
1. Assess patient’s circulation, airway, breathing, mental status, 


skin, and body weight. 


2. Inject intramuscular epinephrine in the mid-anterolateral 
aspect of the thigh, 0.01 mg/kg ofa 1:1000 (1 mg/mL), 
maximum 0.5 mg (adult), or 0.3 mg (child). Repeat in 
5-15 minutes if needed. 


3. H,- and H,- antihistamines as well as corticosteroids are 
considered second-line agents and are not considered 
essential medications for the treatment of anaphylaxis. 

If given, antihistamines may decrease itching, flushing, 
urticarial, and nasal symptoms but have no effect on airway 
obstruction or hypotension. 


4. Corticosteroids do not affect the initial symptoms of 
anaphylaxis but may reduce the likelihood and severity of 
protracted symptoms. There is no consensus regarding the 
type of corticosteroid, the route, or the dose that may be 


beneficial. 


Place the patient on their back and elevate lower extremities. 


yi 


6. If indicated, provide respiratory support; this may range 
from supplemental oxygen via nasal cannula to mechanical 
ventilation. 


7. Establish IV access with wide-bore cannula (16 gauge if 
possible) and bolus 1-2 L of 0.9 normal saline. 


w 


Once the patient recovers from the acute episode, steps must 
be taken to prevent a recurrence. 


1. Provide self-injectable epinephrine from an auto-injector. 


2. Establish an anaphylaxis emergency plan and medical 
identification of the patient’s allergy (bracelet, wallet card). 


3. Referral to an allergy/immunology specialist to confirm 
sensitivity to a specific allergen and to discuss long-term 
risk reduction strategies including immune modulation. 


CASE RESOLUTION 


Y 


Anaphylactic shock was quickly recognized, and Ms. M 
promptly received an IM injection of epinephrine as well as 
fluids. Her BP and shortness of breath quickly improved. 
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| have a patient with jaundice or abnormal liver 
enzymes. How do | determine the cause? 


Jason Alexander, MD 


CHIEF COMPLAINT 


PATIENT v 


Ms. B is a 56-year-old woman who comes to your office 
because her skin and eyes have been yellow for the past 
2 weeks. 


What is the differential diagnosis of jaundice? 
r How would you frame the differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


The differential diagnosis of jaundice, or hyperbilirubinemia, is 
often organized pathophysiologically. It is helpful to review some 
basic physiology first. 

A. Oxidation of the heme moiety of hemoglobin generates biliv- 
erdin, which is metabolized into unconjugated bilirubin, and 
then bound to albumin. 

B. There are 3 steps in bilirubin metabolism in the liver 
(Figure 26-1): 

1. Uptake: The unconjugated bilirubin-albumin complex 
reaches the hepatocyte; bilirubin dissociates from albumin 
and then enters the hepatocyte. 

2. Conjugation: Unconjugated bilirubin and glucuronic acid 
combine to make conjugated bilirubin. 

3. Excretion: The hepatocyte excretes conjugated bilirubin 
into the bile. 

a. The rate-limiting step of bilirubin metabolism in the liver 
b. If excretion is impaired, conjugated bilirubin enters the 
hepatic sinusoids and then the bloodstream. 
C. Conjugated bilirubin in the bile is transported through the biliary 
ducts into the duodenum; it is not reabsorbed by the intestine. 
1. Can be excreted unchanged in the stool 
2. Can be converted to urobilinogen by colonic bacteria 
a. Urobilinogen can be reabsorbed, entering the portal 
circulation. 

b. Some is taken up by the liver and re-excreted into the bile. 

c. Some bypasses the liver and is excreted by the kidney, 
thus appearing in the urine in small amounts. 

d. Can be converted in the bowel to stercobilin rendering 
the stool brown. 


D. Unconjugated bilirubin is not found in the urine because it is 
bound to albumin and cannot be filtered by the glomeruli. 


E. Conjugated bilirubin is filtered and excreted in the urine when 
there is conjugated hyperbilirubinemia. 


The first pivotal point in the differential diag- 
nosis of hyperbilirubinemia is determining 
which kind of bilirubin is elevated. 


Dark, tea-colored urine means the patient has 
conjugated hyperbilirubinemia. 


Light stools, often described as “clay colored,” 
occur when extrahepatic obstruction prevents 
bilirubin from entering the intestine. 


qos 


If the patient has unconjugated hyperbilirubinemia (> 50% of 
the bilirubin is unconjugated), use a pathophysiologic framework: 


A. Increased bilirubin production 
1. Hemolysis 
2. Dyserythropoiesis 
3. Extravasation of blood into tissues 
B. Impaired hepatic bilirubin uptake 
1. Heart failure 
2. Sepsis 
3. Drugs (rifampin, probenecid, gemfibrozil, atazanavir) 
4. Fasting 
5. Portosystemic shunts 
C. Impaired bilirubin conjugation (decreased hepatic glucu- 
ronosyltransferase activity) 
1. Hereditary 
a. Gilbert syndrome 
b. Crigler-Najjar syndrome 
2. Acquired 
a. Neonates 
. Hyperthyroidism 
. Ethiny! estradiol 


an et 


. Liver disease (causes mixed hyperbilirubinemia; usually 
predominantly conjugated) 


e. Sepsis 


Most patients with unconjugated hyperbiliru- 
binemia have hemolysis, Gilbert syndrome, 


heart failure, sepsis, or very advanced cirrhosis. 
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Figure 26-1. Bilirubin metabolism and excretion. 


Although many sources organize the differential diagnosis for 
conjugated hyperbilirubinemia (when > 50% is conjugated) using 
a pathophysiologic framework, a more practical, clinical approach 
uses the results of other liver biochemical tests first: 


A. Normal liver enzymes (ALT, AST) 
1. Sepsis or systemic infection 
2. Rotor syndrome 
3. Dubin-Johnson syndrome 

B. Elevated liver enzymes 


1. Hepatocellular pattern: transaminases more elevated than 
alkaline phosphatase, suggesting primary hepatocellular 
damage 


a. Marked transaminase elevations (> 1000 units/L) 
(1) Acute viral hepatitis 
(2) Ischemic hepatitis 
(3) Medication- or toxin-induced hepatitis 
(4) Autoimmune hepatitis 
(5) Acute bile duct obstruction 
(6) Acute Budd-Chiari syndrome 


b. Mild to moderate elevations (mild elevation: defined as 
< 5 times the upper limit of normal [approximately 
< 175-200 units/L]) 


(1) Alcoholic liver disease 

(2) Medications/toxins 

(3) Chronic hepatitis B or C 

(4) Nonalcoholic fatty liver disease (NAFLD) 
(5) Autoimmune hepatitis 

(6) Hemochromatosis 

(7) Wilson disease (in patients < 40 years old) 
(8) Alpha-1-antitrypsin deficiency 


2. Cholestatic pattern: alkaline phosphatase more elevated 
than transaminases, suggesting either intrahepatic or 
extrahepatic biliary obstruction 
a. Extrahepatic cholestasis (bile duct obstruction) 

(1) Common bile duct stone 

(2) Benign stricture 

(3) Benign polyp 

(4) Malignancy (pancreatic cancer, cholangiocarcinoma, 
ampullary cancer) 

(5) Periportal adenopathy 


(6) Primary sclerosing cholangitis (affects both 
intrahepatic and extrahepatic ducts) 


b. Intrahepatic cholestasis (primarily due to impaired 
excretion) 


(1) Hepatitis (viral, alcoholic) 

(2) Intrahepatic cholestasis of pregnancy 
(3) Cirrhosis 

(4) Medications and toxins 

(5) Sepsis 

(6) Total parenteral nutrition 

(7) Postoperative jaundice 


(8) Infiltrative diseases (amyloidosis, lymphoma, 
sarcoidosis, tuberculosis) 
(9) Primary sclerosing cholangitis 
(10) Primary biliary cirrhosis 
Regardless of how you organize this differential, the first step is 
to determine whether the hyperbilirubinemia is primarily uncon- 
jugated or conjugated. The differential of unconjugated hyper- 
bilirubinemia is relatively limited. If the hyperbilirubinemia is 
conjugated, the second step is to determine whether there is extra- 
hepatic obstruction or intrinsic hepatocellular dysfunction due to 1 
of many possible etiologies. Although other liver biochemical tests 
can serve as a guide, it is clear from the way the above differentials 
overlap that these tests are not very specific. Table 26-1 summarizes 
the commonly used liver tests. Figure 26-2 outlines the diagnostic 
approach to hyperbilirubinemia. 


v 


Ms. B also tells you she has dark urine, anorexia, and 
fatigue. She has no nausea, vomiting, abdominal pain, or 
fever. Ms. Bs physical exam shows scleral icterus and 
jaundice as well as hepatomegaly, with her liver edge palpa- 
ble 7 cm below the costal margin. The liver extends across 
the midline, and the spleen tip is palpable. There is no 
abdominal tenderness or distention. There is no peripheral 
edema, and the rest of her exam is normal. 


How reliable is the physical exam for detecting 
signs of liver disease? 


A. Jaundice 


1. Detectable on physical exam when total bilirubin is 
> 2.5-3.0 mg/dL. 


Scleral icterus is detectable before jaundice of 


the skin. 


Table 26-1. Biochemical markers used to evaluate the liver. 


Aspect of Liver 
Test Assessed Origins 
Aspartate Hepatocyte Liver 
aminotransferase (AST) integrity Heart 
Skeletal muscle 
Kidney 
Brain 
Red blood cell 
Alanine Hepatocyte Liver 
aminotransferase (ALT) integrity 
Alkaline phosphatase (AP) Cholestasis Liver 
Bone 
Intestine 
Placenta 
Gamma-glutamyl When elevated Liver 
transpeptidase (GGTP) with AP indicates 
liver origin of AP 
Bilirubin (conjugated) Cholestasis, Liver 
hepatocyte injury 
Serum albumin Reflects synthetic Liver or diet 


capacity of liver 


Vitamin K dependent 
clotting factors 
synthesized by liver 


Reflects 
synthetic 
capacity of liver 


Prothrombin time 


2. For bilirubin > 3.0 mg/dL, sensitivity of physical exam is 
78.4% and specificity is 68.8% (LR+ 2.5; LR-, 0.31). 
3. For bilirubin > 15.0 mg/dL, sensitivity of physical exam is 
96.4%. 
B. Hepatomegaly 
1. On ultrasound, the upper limit of normal for the 
cephalocaudad dimension of the liver is 13 cm. 
2. While examiners are always correct when they report 
palpating the liver edge (LR+ = 233), a palpable liver edge 
is not a reliable sign of hepatomegaly (LR+, 2.0; LR-, 0.41) 
since the liver may be pushed caudally by enlarged lungs. 
C. Splenomegaly 
1. Percussion methods have poor test characteristics and are 
nondiagnostic. 
he 2. Palpation of a spleen in a supine position is highly predictive 
of splenomegaly: LR+, 8.2; LR-, 0.41. 
D. Ascites 
1. The best 3 historical findings are 
a. Increased abdominal girth (LR+, 4.1; LR-, 0.17) 
b. Recent weight gain (LR+, 3.2; LR-, 0.42) 
c. Ankle swelling (LR+, 2.80; LR-, 0.10) 
2. The best physical exam findings are 
a. Fluid wave (LR+, 5.3; LR-, 0.57) 
b. Shifting dullness (LR+, 2.1; LR-, 0.4) 
c. Proper physical exam technique must be used to obtain 
these LRs. 
3. Ultrasonography can detect minimal ascites, far less than 
could ever be detected on physical exam. 
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AY. 


Given the pivotal historical point (dark urine) and the 
physical exam findings of jaundice, hepatomegaly, and 
splenomegaly, you are confident that Ms. B has hyperbil- 
irubinemia and suspect that it will be primarily conjugated. 
You obtain the following initial tests: total bilirubin, 13 mg/ 
AL; direct bilirubin, 9.6 mg/dL; AST, 250 units/L; ALT, 113 
units/L; alkaline phosphatase, 503 units/L; albumin, 2.6 g/ 
AL; prothrombin time (PT), 15.4 s (control 11.1 5); WBC = 
22,000 cells/mcL with 80% PMNs, 16% lymphocytes, and 
4% monocytes. The platelet count is normal. 


At this point, what is the leading hypothesis, 
Vig what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The pattern of the biochemical abnormalities is the next pivotal 
point to consider. The combination of a substantially elevated 
alkaline phosphatase and moderately elevated transaminases is con- 
sistent with a cholestatic pattern due to either a disease causing intra- 
hepatic cholestasis or to extrahepatic obstruction. Viral or alcoholic 
hepatitis, with or without cirrhosis, would be the most common 
diseases that cause both hepatocellular and cholestatic abnormal- 
ities; the AST being greater than the ALT is a pivotal finding that 
points toward alcoholic liver disease. The physical exam findings of 
hepatomegaly and splenomegaly both modestly increase the likeli- 
hood of chronic liver disease (LR+, 2.3 for hepatomegaly; 2.9 for 
splenomegaly). Extrahepatic obstruction must also be considered, 
since she could have an obstruction in addition to chronic liver 
disease. Cancer and stricture are more likely causes of painless jaun- 
dice than common bile duct stones. Pancreatic cancer is the most 
common malignancy that causes extrahepatic obstruction; cholan- 
giocarcinoma and ampullary carcinoma are 2 other possibilities. 
Occasionally, obstruction is due to benign polyps in the biliary 
tree. Table 26-2 lists the differential diagnosis. 


Y 


Ms. B had a blood transfusion in Latvia in 1996. She has 
no history of injection drug use, tattoos, or smoking, but 
she has consumed between 2 glasses and 1 bottle of wine 
daily for years. Her past medical history is notable only for 
Helicobacter pylori-positive gastric and duodenal ulcers 
6 years ago, treated with eradication therapy. She is taking 
no medications. 


Is the clinical information sufficient to make a 
t diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: 
Alcoholic Liver Disease (ALD) 


Textbook Presentation 


Patients may be asymptomatic, have incidentally discovered 
hepatomegaly or transaminase elevation, have symptoms of acute 
alcoholic hepatitis, or have manifestations of cirrhosis. Some or all 
of these symptoms may develop in an individual patient during the 
course of the disease. 
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HF, heart failure; MRCP, magnetic resonance cholangiopancreatography; NAFLD, nonalcoholic fatty liver disease; 
TPN, total parenteral nutrition. 


Figure 26-2. Diagnostic approach to hyperbilirubinemia. 


Table 26-2. Diagnostic hypotheses for Ms. B. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Alcoholic hepatitis Alcohol history CT scan 
Hepatomegaly Liver biopsy 


Signs of cirrhosis (palmar AST > ALT 
erythema, angiomata, 
splenomegaly) 


Viral hepatitis Exposure to body Hepatitis A antibody 
fluids, needles, or Hepatitis B antigen 
contaminated food and antibodies 
Travel to developing Hepatitis C antibody 
nations 


Signs of cirrhosis if 
chronic hepatitis B or C 


Pancreatic cancer Jaundice (with or CT scan 
without pain) MRCP 
Weight loss ERCP 
Alkaline phosphatase Endoscopic 
elevation > ultrasound 


transaminase elevation 


CBD stones Lack of pain makes CT scan 
gallstones unlikely, MRCP 
although CBD stones Endoscopic 
can present painlessly ultrasound 


Strictures or polyps Painless jaundice CT scan 
MRCP 
Endoscopic 
ultrasound 


Ampullary Painless jaundice CT scan 

carcinoma or MRCP 

cholangiocarcinoma Endoscopic 
ultrasound 
ERCP 


ALT, alanine aminotransferase; AST, aspartate aminotransferase; CBD, common bile duct; 
ERCP, endoscopic retrograde cholangiopancreatography; MRCP, magnetic resonance 
cholangiopancreatography. 


Disease Highlights 

A. Alcohol ingestion is the most important risk factor for ALD. 
1. Beer and spirits are more associated with ALD than wine. 
2. Drinking outside of meal time and binge drinking increase 

the risk. 

B. Other risk factors include female sex, African-American and 
Hispanic ethnicity, obesity, and genetic factors. 

C. ALD is more frequent and worse in patients with other chronic 
liver diseases, especially hepatitis C. 

D. There are 3 histologic stages: steatosis, alcoholic steatohepatitis, 
and chronic hepatitis with fibrosis or cirrhosis. 
1. Hepatic steatosis is generally asymptomatic. 
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a. 70% of patients have hepatomegaly 
b. Occurs in up to 90% of patients who consistently 
consume > 6 drinks (60 g) per day 
c. Potentiates liver damage from other insults, such as 
viral hepatitis or acetaminophen toxicity, and promotes 
obesity-related liver disease. 
d. Usually completely reversible with abstinence from 
alcohol for 4—6 weeks 
(1) Despite abstinence, cirrhosis will develop in 5-15% 
of patients with steatosis. 
(2) Cirrhosis develops in 30% of those who continue 
to drink. 


. Alcoholic steatohepatitis occurs in 15-30% of patients 


with ALD. 
a. Often presents acutely in the context of chronic liver disease 
b. Symptoms often include fever, hepatomegaly, ascites, 
encephalopathy, AST:ALT ratio > 1.5, and leukocytosis, 
all in the context of heavy alcohol use. 
c. Malnutrition is seen in 90% of patients. 
d. Concomitant cirrhosis is found in > 50% of patients 
with alcoholic hepatitis. 
e. 3-month mortality between 15% (mild alcoholic hepatitis) 
and 55% (severe alcoholic hepatitis) 
f. Several tools have been developed to risk stratify patients 
with alcoholic hepatitis. 
(1) The Modified Discriminant Function (mDF) = 4.6 
x (patient PT - control PT) + serum bilirubin level: 
patients with a score = 32 have a poor prognosis 


(2) The Mayo End-stage Liver Disease (MELD) score 
incorporates the total bilirubin, international 
normalized ratio (INR), and serum creatinine (http:// 
www.mayoclinic.org/meld/mayomodel7.html). 


(a) A MELD score > 11 is similar to an mDF 2 32 
in predicting mortality. 

(b) A MELD score > 20 1 week after admission 
had a sensitivity of 91% and specificity 85% for 
identifying patients who will die within 30 days. 

(3) The Glasgow Alcoholic Hepatitis Score (GAHS) 
includes age, WBC count, BUN, PT/INR, and 
total bilirubin (http://www.mdcalc.com/glasgow- 
alcoholic-hepatitis-score/): a score = 9 is associated 

with a poor prognosis and has an accuracy of 81% 

in predicting 28-day mortality. 


3. Cirrhosis (also see Chapter 17, Edema) 


a. Increased risk in men who consume > 60-80 g/day and 
women who consume > 20 g/day of alcohol for > 10 years. 
(One standard drink contains 14 g of alcohol.) 


(1) Only 6-41% of such individuals develop cirrhosis 
(2) Fibrosis develops in 40-60% of people who 
consume > 40-80 g/day for 25 years 


b. In patients without any other chronic liver disease, 21 
drinks/week in men and 7—14/week in women probably 
will not lead to ALD. 

c. The prognosis of alcoholic cirrhosis varies, depending 
on whether the patient stops consuming alcohol. 

(1) 5-year survival of 75% if patient becomes abstinent 

(2) 5-year survival of 50% if patient continues to 
consume alcohol 

(3) 5-year survival of 35% once complications of 
cirrhosis appear 


448 / CHAPTER 26 


Evidence-Based Diagnosis 


A. 


B. 


ALD is diagnosed by documenting alcohol excess in the pres- 
ence of liver disease. 


Biomarkers such as GGT, AST, and ALT are not sensitive or 
specific enough to diagnose ALD; macrocytosis may be seen 
but is also insensitive. 


. Alcoholic steatosis is diagnosed by seeing fatty infiltration on 


imaging in patients with excessive alcohol consumption. 


. Alcoholic hepatitis is a clinical diagnosis. 


1. Criteria used in randomized trials of therapy include 
history of excessive alcohol consumption; serum bilirubin 
> 4.5 mg/dL; AST < 500 units/L; ALT < 300 units/L; 
exclusion of acute viral, autoimmune, obstructive, or 
malignant liver disease. 


2. Transaminases are elevated but generally < 6-7 times the 
upper limit of normal. 


a. AST:ALT ratio > 2 in 70-80% of patients, with ratios 
> 3 being more specific 
b. Another study showed mean ratio of 2.6 for patients 
with alcoholic liver disease, compared with mean of 0.9 
for patients with nonalcoholic steatohepatitis; however, 
there was some overlap. 
3. GGTP (gamma-glutamyl transpeptidase) is often elevated, 
and the GGTP/alkaline phosphatase ratio is often > 2.5. 
4, Imaging (with ultrasonography or CT) is most helpful 
for ruling out other diagnoses; can variably see fatty 
infiltration, hepatomegaly, ascites, or cirrhosis. 
5. Liver biopsy is the gold standard for diagnosis but is not 
always necessary. 


. Cirrhosis is diagnosed when portal hypertension is present or 


on biopsy (also see Chapter 17, Edema). 


Treatment 


A. Abstinence is the primary treatment for all forms of ALD. 


B. 


Although the data are conflicting, current guidelines recom- 
mend that patients with severe alcoholic hepatitis, defined as 
an mDF score > 32, should be treated with corticosteroids; 
pentoxifylline could be considered in patients intolerant of 
corticosteroids. 


. Patients with advanced disease or alcoholic hepatitis should 


be assessed for nutritional deficiencies and repleted as 
necessary. 


MAKING A DIAGNOSIS 


Vy 


Ms. Bs transaminases are consistent with, but not diag- 
nostic of, ALD. An imaging study is necessary not to rule 
in ALD but rather to exclude alternative diagnoses. As 
discussed in Chapter 3, Abdominal Fain, ultrasonography 
is the best first test to look for stones in the gallblad- 
der, although the sensitivity is less for common bile duct 
stones. However, in this patient, pancreatic cancer or other 
malignancies are more likely causes of extrabiliary obstruc- 
tion than stones. Although an abdominal CT scan is argu- 
ably a better first test to exclude these possibilities, an 
ultrasound is often obtained first in clinical practice due to 


its lower cost and lack of adverse effects. Tests for hepa- 
titis are necessary in all patients with liver disease and are 
especially important in Ms. B because of her history of a 
blood transfusion. 


Ms. B has an ultrasound that reveals no stones in the 
gallbladder and no common bile duct stones. An abdominal 
CT scan is obtained next, which shows an enlarged, nodular 
liver, moderate ascites, and a normal pancreas. Her ANA, 
hepatitis A IgM antibody, HBsAg, hepatitis B IgM core anti- 


body, and hepatitis C antibody are all negative. 


Have you crossed the diagnostic threshold for 


Vi the leading hypothesis, alcoholic hepatitis? 


Have you ruled out the active alternatives? 
Do other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Pancreatic Cancer 


Textbook Presentation 


Patients with pancreatic cancer often have vague abdominal pain 
for weeks or months, followed by weight loss and perhaps the 
abrupt onset of painless jaundice. 


Disease Highlights 


A. > 90% of cases are ductal carcinomas; 60-70% are in the pan- 
creatic head, 20-25% in the body or tail, and 10-20% involve 
the whole organ 


B. Risk factors 


1. 


Smoking (related in up to 20% of cases) and family history 
of pancreatic cancer (present in 7—10% of patients) are the 
most important risk factors. 


© Other risk factors include the following: 


a. Family history of chronic pancreatitis, older age, male 
sex, African-American ethnic origin 

b. Diabetes, obesity 

c. Non-O blood group 


d. Occupational exposures (chlorinated hydrocarbon 
solvents and nickel) 


e. High fat diet; high meat/low vegetable diet 


C. Clinical presentation 


1. 


Symptoms are insidious and often present for more than 
2 months; depression is the first symptom in 38-45% of 
patients. 


. Abdominal pain and weight loss are common presenting 


complaints, occurring in 80% and 85% of patients, 
respectively. 


. Back pain is prominent if splanchnic nerve or celiac plexus 


infiltration occurs. 


. Jaundice 


a. 80% of patients with cancers in the head; more if mass 
is > 2 cm 


b. Can occur when the cancer is in the body but is then 
due to liver metastases 


c. Can be painless or associated with abdominal pain 


. Less common presentations include acute pancreatitis, 


malabsorption, migratory thrombophlebitis, and 
gastrointestinal bleeding. 
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3. ERCP is invasive and has a sensitivity of only 50-60% 
for detecting pancreatic cancer, with a specificity of 94%; 
complications include pancreatitis and hemorrhage. 
D. CA 19-9 
1. For levels above 37 units/mL: sensitivity, 77%; specificity, 87% 
2. For levels > 1000 units/mL, specificity is 94-100%. 


6. Intraductal papillary mucinous neoplasms (IPMN), a 
potential precursor lesion of pancreatic ductal carcinomas, 
are increasingly being detected incidentally on abdominal 
imaging. 

a. Histopathologic evaluation, usually through endoscopic 
ultrasound and fine-needle aspiration, in addition to 
imaging is critical for identifying high-risk lesions that 
can inform treatment decisions. 

(1) IPMN lesions < 10 mm in size can be monitored 
with surveillance imaging. 


(2) Those > 30 mm in size or with high-risk MRI 


Treatment 


A. Complete resection is possible in ~15% of patients; 5-year 
survival is still only 20-25%. 


characteristics should be biopsied. B. Palliative approach for patients with nonresectable cancer 
(3) The approach to those between 10 mm and 30 mm 1. Biliary diversion, either percutaneous or surgical 
in size is unclear. 2. Radiation therapy for pain relief 
b. If pancreatic cancer develops, the 5-year survival is ~50%, 3. Gemcitabine for improved quality of life but not increased 


which is much higher than ductal adenocarcinoma. survival 


Evidence-Based Diagnosis 4. Median survival is 6 months. 


A. The first imaging study in most patients presenting with jaun- 
dice is an ultrasound. 
1. Sensitivity, 75-89%; specificity, 90-99% 
2. The sensitivity may be less in obese patients or with less 
experienced sonographers. 


CASE RESOLUTION 


With an LR- of 0.16, a normal CT scan does not always rule out 
pancreatic cancer. However, in this patient, given that her CT scan 
shows evidence of advanced liver disease (a more likely diagnosis 
for her), it is not necessary to do further imaging studies. The other 
active alternative, chronic hepatitis, is ruled out by her negative 
serologies. These test results, combined with her alcohol intake his- 
tory, makes ALD the most likely diagnosis. At this point, some cli- 
nicians would proceed with treatment for alcoholic hepatitis, while 
others would confirm the diagnosis and, for prognostic purposes, 
establish the presence or absence of cirrhosis with a liver biopsy. 


v 


B. If the ultrasound shows a pancreatic mass, the next test should 
be a triphasic pancreatic-protocol multidetector CT. 


1. Sensitivity, 86%; specificity, 90%; LR+, 8.6; LR-, 0.16 


2. Sensitivity lower for cancers < 2 cm (77%) compared with 
those > 2 cm (89%) 


3. Best test for determining potential resectability 


C. Ifan initial ultrasound does not show a mass, pancreatic 
protocol CT, magnetic resonance cholangiopancreatography 


(MRCP), endoscopic ultrasound (EUS), or endoscopic retro- 

grade cholangiopancreatography (ERCP) should be done. 

1. MRCP is noninvasive with similar sensitivity and 
specificity to pancreatic protocol CT. 

2. EUS requires endoscopy but does not lead to as many 
complications as ERCP; sensitivity, 94%; specificity, 89%; 
LR+, 8.5; LR-, 0.06. 


CHIEF COMPLAINT 


PATIENT W 


Mr. Ris a 24-year-old graduate student with no past med- 
ical history who comes to see you because his girlfriend 
thought his eyes looked yellow yesterday. He has felt tired 
and a bit queasy for the last couple of weeks but thought 
he was just overworked and anxious. He has had some ach- 
ing pain in the right upper quadrant and epigastrium, not 
related to eating or bowel movements. He has had no fevers, 
chills, or sweats. He has noticed dark urine for 1 or 2 days 
but attributed it to not drinking enough. 


Her liver biopsy showed acute alcoholic hepatitis with cir- 
rhosis. Because her mDF was > 32, she was treated with 
prednisolone. She was also advised to abstain from alco- 
hol. She completed the course of prednisolone and has 
remained abstinent. Several weeks later, her bilirubin was 
normal and she felt well. 


On physical exam, he appears tired. He has scleral ict- 
erus; his liver is palpable 2 cm below the costal margin and is 
mildly tender. The spleen is not palpable, and the rest of his 
abdomen is nontender and nondistended. He has no edema, 
and the rest of his exam is normal. 


At this point, what is the leading hypothesis, 
r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 
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RANKING THE DIFFERENTIAL DIAGNOSIS 


The differential diagnosis for fatigue, nausea, and vague abdominal 
pain is broad, but the pivotal findings of scleral icterus and tender 
hepatomegaly point toward a hepatic source. 

Mr. R’s clinical picture is consistent with that of the majority 
of patients with viral hepatitis: a history of anorexia, malaise, and 
nausea, and a physical exam showing hepatomegaly, hepatic ten- 
derness, or both. Hepatitis A is the most frequent cause of acute 
viral hepatitis; hepatitis C is the second most frequent but is usu- 
ally asymptomatic acutely. Hepatitis B can also present acutely. 
By virtue of being common, alcoholic hepatitis is another active 
alternative diagnosis, and the presentation can mimic that of viral 
hepatitis. Biliary obstruction is always a consideration in patients 
with jaundice, but the prodrome and type of abdominal pain are 
not typical. Table 26-3 lists the differential diagnosis. 


WV 


He has no past medical history and takes no medications; 
he does not smoke or use illicit drugs. He drinks 1-2 beers 
most weeks, and occasionally shares a bottle of wine with 
friends. He has never had a blood transfusion or a tattoo, 
and has had only 1 sexual partner. He enjoys trying differ- 
ent restaurants, and frequently eats sushi and ceviche. 
Initial laboratory tests include the following: total bilirubin, 
6.5 mg/dL; conjugated bilirubin, 4 mg/dL; ALT, 1835 units/L; 


Table 26-3. Diagnostic hypotheses for Mr. R. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Acute hepatitis A Exposure to potentially IgM anti-HAV 
contaminated food 
Travel to developing nations 
RUQ pain 
Nausea + vomiting 
Malaise 
Active Alternative—Most Common 
Acute alcoholic History of binge or heavy CT scan 
steatohepatitis drinking Liver biopsy 
Hepatomegaly Ultrasound 
Signs of cirrhosis (palmar AST > ALT 
erythema, angiomata) 
Active Alternative—Must Not Miss 
Hepatitis B or C Exposure to needles/body Hepatitis B: 
fluids HBsAg 
RUQ pain IgM anti-HBc 
Nausea with or without Hepatitis C: 
vomiting Anti-HCV 
Malaise HCV RNA 
Other Hypotheses 
EBV or CMV Adenopathy EBV, CMV IgM 
hepatitis Pharyngitis antibodies 
Biliary obstruction Biliary colic Ultrasound 


ALT, alanine aminotransferase; AST, aspartate aminotransferase; CMV, cytomegalovirus; 
EBV, Epstein Barr virus; HAV, hepatitis A virus; HCV, hepatitis C virus; HBsAg, hepatitis B 
surface antigen; IgM anti-HBc, IgM hepatitis B core antibody; RUQ, right upper quadrant. 


AST, 1522 units/L; alkaline phosphatase, 175 units/L; 
WBC, 9800 cells/mcL (normal differential); Hb, 14.5 g/dL; 
HCT, 44%. 


ls the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


Pivotal points in Mr. R’s lab tests include the following: he has 
a conjugated hyperbilirubinemia with a hepatocellular pattern, 
marked elevation of the transaminases, and the ALT is greater than 
the AST. This pattern is consistent with viral hepatitis. Exploring 
his history, he does not have clear risk factors for hepatitis B or C, 
but does have potential exposure to contaminated food, suggesting 
possible hepatitis A. 


Leading Hypothesis: Hepatitis A 


Textbook Presentation 


The classic presentation is the gradual onset of malaise, nausea, 
anorexia, and right upper quadrant pain, followed by jaundice. 


Disease Highlights 


A. Prevalence: Accounts for approximately half of cases of viral 
hepatitis in the United States. 
B. Clinical manifestations 
1. Symptoms develop in 70-80% of adults, compared with 
< 30% of children under the age of 6. 


2. Average incubation period is 28 days (range 15—50 days), 
followed by prodromal symptoms of fatigue, malaise, 
nausea, vomiting, anorexia, fever, and right upper pain; 
about 1 week later, jaundice appears. 

3. 70% of patients have jaundice, and 80% have hepatomegaly. 

4, Other physical findings include splenomegaly, cervical 
lymphadenopathy, rash, arthritis, and leukocytoclastic 
vasculitis. 


5. Uncommon extrahepatic manifestations include optic 
neuritis, transverse myelitis, thrombocytopenia, and 
aplastic anemia. 

C. Transmission 

1. Fecal-oral transmission, either sporadically or in an 
epidemic form 
a. Contaminated water, shellfish, frozen strawberries, etc. 
b. Contamination from infected restaurant worker 
c. No specific exposure history in 55% of cases 

2. No maternal-fetal transmission 


D. Clinical course 

1. Generally self-limited, with rare cases of fulminant hepatic 
failure (0.015—0.5% of patients with hepatitis A) 
a. Fulminant course is more common in patients with 

underlying hepatitis C or other chronic liver diseases. 

b. 1.1% fatality rate in adults > age 40 

2. 85% of patients fully recover in 3 months, and nearly 
100% by 6 months 


3. Transaminases normalize more rapidly than serum bilirubin. 
E. Prevention 
1. Vaccination is available for preexposure prophylaxis. 


a. Immunity develops within 4 weeks in 90% of patients 
and within 26 weeks in 100% of patients. 


b. A second dose given 6-12 months later provides persistent 
immunity. 

2. Can use immune serum globulin with vaccination for 
postexposure prophylaxis. 

a. For otherwise healthy patients between ages 12 months 
and 40 years, only vaccination is recommended; 
immune serum globulin can still be considered. 

b. For patients < 12 months, > 40 years, or any age who 
are immunocompromised, such as those with chronic 
liver disease, immune serum globulin should be 
administered. 

c. Immune globulin is 69-89% effective in preventing 
symptomatic illness when used within 2 weeks of 
exposure. 

d. A randomized trial comparing vaccination with immune 
globulin given within 14 days of exposure found that 
hepatitis A developed in 4.4% of vaccine recipients and 
3.3% of immune globulin recipients (relative risk = 1.35 
(95% confidence interval [CI], 0.70 to 2.67). 


Evidence-Based Diagnosis 


A. Liver biochemical tests 


1. ALT and AST are generally over 1000 units/L, and may be 
as high as 10,000 units/L; ALT is generally > AST. 


2. Bilirubin is commonly > 10 mg/dL. 
3. Alkaline phosphatase is usually modestly elevated. 
B. Antibody tests (Figure 26-3) 


1. Serum IgM anti-HAV detects acute illness, being positive 
even before the onset of symptoms and remaining positive 
for 4—6 months. 


2. LR+ 99; LR-, 0.01 


3. Serum IgG anti-HAV appears in the convalescent phase of 
the disease and remains positive for decades. 


Treatment 


A. Supportive therapy: rest, oral hydration, and antiemetic medi- 
cations as needed 


B. Admit if INR is elevated or patient is unable to hydrate orally. 


C. Liver transplant if fulminant hepatitis and liver failure occur 


Jaundice 
Elevated ALT 


IgG Anti-HAV 


IgM Anti-HAV 


Fecal HAV 2° 
T s 


8 12 16 20 
Weeks after exposure 


Figure 26-3. Natural history of hepatitis A symptoms and 
antibodies. ALT, alanine aminotransferase; HAV, hepatitis A 
virus. (Reproduced with permission from Frauci AS, Kasper DL, 
Braunwald E, et al: Harrison's Principles of Internal Medicine, 
18th ed. New York, NY: McGraw-Hill Education; 2011.) 
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MAKING A DIAGNOSIS 


Considering the hepatocellular pattern of Mr. R’s liver test abnor- 
malities, the acute onset of his symptoms, and his lack of signs 
of chronic liver disease, the pretest probability for some form of 
viral hepatitis is so high that it is not necessary to consider other 
diagnoses at this point. Although Mr. R’s history of food exposure 
suggests hepatitis A, it is generally necessary to test for all 3 of the 
primary hepatitis viruses since the exposure history for both hepa- 
titis B and C is often unclear. 


a 


His hepatitis A IgM antibody is positive, with negative 
HBsAg, IgM anti-HBe, and anti-HCV. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, acute hepatitis A? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Acute Hepatitis B 


Textbook Presentation 


The classic presentation is the gradual onset of malaise, nausea, 
anorexia, and right upper quadrant pain followed by jaundice. 
Hepatitis B is often subclinical. 


Disease Highlights 


A. Prevalence of hepatitis B virus (HBV) carriers 


1. About 5% worldwide, with substantial geographic 
variation 


a. 0.1-2% (low prevalence) in the United States, Canada, 
Japan, and Western Europe 

b. 2-8% (medium prevalence) in Mediterranean countries, 
central Asia, the Middle East, and Latin and South 
America 

c. 10-20% (high prevalence) in Southeast Asia, China, 
and sub-Saharan Africa 


B. Clinical manifestations 


1. 70% of adult patients have subclinical infection or are 
anicteric; 30% of patients have icteric hepatitis 


2. Incubation period is 1-4 months. 


3. Symptoms are similar to those of hepatitis A, but serum 
sickness—like syndrome can be part of the prodrome (fever, 
urticarial rash, arthralgias). 


4, Fulminant hepatic failure occurs in 0.1-0.5% of patients, 
with a mortality rate of 80% without liver transplant. 


C. Transmission 
1. In high prevalence areas, transmission is primarily perinatal, 
occurring in 90% of babies born to hepatitis B envelope 
antigen (HBeAg)-positive mothers and in 10-20% born 
to HBeAg-negative mothers. 


2. In medium prevalence areas, most infections occur from 
childhood exposure to contaminated household objects, via 
minor breaks in the skin or mucous membranes. 


3. In low prevalence areas, transmission is most often 
sexual, via percutaneous inoculation (eg, injection drug 
use, accidental needlestick, tattooing, body piercing, 
acupuncture), or from contaminated blood transfusion or 
medical equipment (such as dialysis equipment). 
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D. Prevention of hepatitis B 
1. Vaccination for preexposure prophylaxis 
2. Vaccination and HB immune globulin within 12 hours for 


perinatal exposure and within 1 week for other postexposure 
prophylaxis (percutaneous, mucosal, or sexual) 


3. Vaccinated individuals will have positive hepatitis B surface 
antibody (anti-HBs) tests. 


Evidence-Based Diagnosis 


A. Liver biochemical tests: similar to hepatitis A 
1. Transaminases normalize in 1—4 months if acute infection 
resolves. 
2. Elevation of ALT for > 6 months indicates progression to 
chronic hepatitis. 


B. Acute infection is diagnosed by the presence of hepatitis B 
surface antigen (HBsAg) and IgM hepatitis B core antibody 
(IgM anti-HBc). 

1. HBsAg appears 1-6 weeks prior to symptoms or elevations 
of transaminases (Figure 26-4). 
a. Should be present in patients with acute symptoms 


b. Should clear in 4-6 months, although small amounts of 
viral DNA can be detected in serum and mononuclear 
cells for years after seroclearance 


2. IgM anti-HBc appears 1-2 weeks after HBsAg. 


a. The only marker of acute infection detectable during 
the “window period,” the several weeks to months 
between the disappearance of HBsAg and the appearance 
of anti-HBs. 


b. Persists for up to 6 months after HBsAg is cleared 
e LR+ 27; LR-, 0.2 


C. Previous infection is diagnosed by the presence of anti-HBs 
and IgG anti-HBc. 


1. Anti-HBs appears weeks to months after disappearance of 
HBsAg 


2. Anti-HBs test characteristics: LR+ 45; LR-, 0.1 


Jaundice 
Elevated 
| 
HBe Anti-HBe | | 


IgG Anti-HBc 


O 4 8 12 16 20 24 28 32 36 52 100 
Weeks after exposure 


Figure 26-4. Natural history of acute hepatitis B infections. 
(Reproduced with permission from Frauci AS, Kasper DL, 
Braunwald E, et al: Harrison's Principles of Internal Medicine, 
18th ed. New York, NY: McGraw-Hill Education; 2011.) 


D. HBeAg and anti-HBe historically used to show viral replica- 
tion and infectivity but have largely been replaced by HBV 
DNA testing. 


Treatment 

A. Supportive therapy: rest, oral hydration, and antiemetic medi- 
cations as needed 

B. Admit if INR is elevated or patient is unable to hydrate orally. 


C. Antiviral therapy is used for chronic infection and antiviral 
therapy or liver transplant can be used for fulminant hepatitis. 


Alternative Diagnosis: Chronic Hepatitis B 


Textbook Presentation 


Manifestations can range from asymptomatic, to isolated fatigue, 
to cirrhosis with portal hypertension. There is often no history of 
clinical acute hepatitis B. 


Disease Highlights 
A. Defined as detection of HBsAg on 2 occasions measured at 
least 6 months apart 


B. Occurs when the hepatitis B—specific CD4 and CD8 response 
is insufficient 

C. Risk of progression from acute to chronic hepatitis B varies, 
depending on the patient 


1. < 1% when the acute infection is acquired by an 
immunocompetent adult 


2. 90% when the infection is acquired perinatally 
3. 20% when the infection is acquired during childhood 


z 


. Two-thirds of patients are asymptomatic. 


E. 10-20% have extrahepatic findings (eg, polyarteritis nodosa, 
glomerular disease) 


F. There are 4 phases of chronic HBV (Figure 26-5), categorized 
by the activity of the infection, as defined by levels of viral 
DNA, degree of transaminitis, and presence or absence of 
HBe antigen and antibody. (HBe antigen is a secretory protein 
considered to be a marker of HBV replication and infectivity. 
The presence of HBeAg usually indicates high levels of viral 
DNA and rates of transmission.) 

1. The immune tolerant phase occurs when the infection is 
acquired perinatally. 


2. Infections acquired later in life begin in the immune 
clearance phase, characterized by intermittent flares in up 
to 25% of patients per year; 10-20% of patients per year 
seroconvert from HBeAg positive to HBeAg negative and 
become HBeAb positive. 


3. Most patients who seroconvert enter a lifelong inactive 
state; however, 20-30% revert to HBeAg positive or develop 
HBeAg negative chronic hepatitis. 


G. Risk factors for progression from chronic hepatitis to cirrhosis 
include high viral DNA levels, longer duration of the immune 
clearance phase, male sex, increasing age, HBeAg positivity, 
genotype C, concurrent hepatitis C or HIV infection, severe 
inflammatory histology. 


H. Hepatitis B cirrhosis leads to hepatic decompensation in 
15-20% of patients over 5 years. 
1. 5-year survival rate is 80-85% in patients with compensated 
cirrhosis and 30-50% in those with decompensated 
cirrhosis. 


2. Each year, hepatocellular carcinoma develops in 2-3% of 

HBsAg-positive patients. 
I. Screening guidelines 

1. The US Preventive Services Task Force recommends 
screening for patients at high risk for hepatitis B 

2. Patients at high risk for hepatitis B include 
a. Patients coinfected with HIV and/or hepatitis C 
b. Injection drug users 


c. Household members and sexual partners of anyone with 
chronic hepatitis B 


d. Men who have sex with men 

e. Healthcare workers 

f. Patients undergoing hemodialysis 
g Patients who are incarcerated 


J. Patients who are at high risk for hepatitis B and screen negative 
should be offered vaccination. 


JAUNDICE AND ABNORMAL LIVER ENZYMES / 453 


Evidence-Based Diagnosis 


A. HBsAg is characteristically positive. 


B. See Figure 26-5 for patterns of HBeAg, HBV DNA, and ALT 
in different phases. 


C. See Table 26-4 for interpretation of hepatitis B serologies. 


Treatment 


A. The goals of treatment include suppression of viral DNA levels, 
HBeAg seroconversion, stopping or reducing hepatic inflam- 
mation and necrosis, and preventing progression to cirrhosis. 


B. Current treatment options include nucleos(t)ide analogs, 
such as entecavir and tenofovir; and pegylated interferon alfa 
therapy. In most cases, nucleos(t)ide analogs are considered 
first-line therapy. 


C. Patients should be screened for hepatocellular carcinoma every 
6 months with ultrasonography. 
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Figure 26-5. Natural phases of chronic HBV infection. anti-HBe, hepatitis B envelope antibody; HBV, hepatitis B virus; HBeAg, hepatitis B 
envelop antigen; HBsAg, hepatitis B surface antigen. (Reproduced with permission from Trépo C, Chan HL, Lok A: Hepatitis B virus infection, 


Lancet. 2014 Dec 6;384(9959):2053-2063.) 
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Table 26-4. Interpretation of hepatitis B tests. 


HBsAg Anti-HBc Anti-HBs HBVDNA Interpretation 


Negative Negative Negative Negative Susceptible 


Immune due 
to natural 
infection 


Immune due to 
vaccination 


Chronic 
infection 


Negative Positive Negative Negative 


or Positive 


Recovering 
acute, false- 
positive core 
antibody, 
false-negative 
antigen, or 
false-negative 
surface 
antibody 


Anti-HBs, hepatitis B surface antibody; HBsAg, hepatitis B surface antigen; HBV, hepatitis B 
virus; IgM anti-HBc, IgM hepatitis B core antibody. 


Alternative Diagnosis: Hepatitis C 


Textbook Presentation 


Most patients are asymptomatic, with jaundice developing in 
< 25%. When present, symptoms are similar to those of other viral 
hepatitides and last 2-12 weeks. 


Disease Highlights 


A. Accounts for about 15% of cases of acute hepatitis; the most 
common cause of chronic hepatitis in the United States 
B. Prevalence and transmission rates 
1. Overall prevalence in the United States is 1%. 
a. 2.6% prevalence in the general population born between 


1945 and 1965 

b. Largest risk factor is history of injection drug use; 
of patients with hepatitis C, 51% have prior history of 
injection drug use. 

c. 1-5% in needlestick exposures and monogamous 
partners of infected persons 

d. 10% in recipients of blood transfusions prior to 1992 

2. Transmission 

a. Since 1992, rarely acquired from blood transfusion 
in developed countries but contaminated blood still 
common in undeveloped countries 


= 


Now, hepatitis C is primarily transmitted through 
injection drug use, with occasional cases due to ear 
or body piercing, sex with an injection drug user, or 
accidental needlesticks. 


c. Household contacts are rarely infected. 


= 


Transmission between monogamous partners is < 1%/ 
year; risk of sexual transmission is higher in men who 
have sex with men, if the index carrier also has HIV, or 
if there are multiple partners. 


e. Perinatal transmission occurs in 4—7% of cases; risk for 
transmission increases 4- to 5-fold if the mother has 


both hepatitis C and HIV. 
f. 15-30% of patients report no risk factors 


C. Clinical course 

1. Jaundice develops in only 10-20% of symptomatic 
patients. 

2. Fulminant hepatitis is rare. 

3. Extrahepatic manifestations are common, being found in 
about 75% of patients. 
a. Fatigue, arthralgias, paresthesias, myalgias, pruritus, and 

sicca syndrome are found in > 10% of patients. 


b. Vasculitis secondary to cryoglobulinemia is found in 
1% of patients, although cryoglobulinemia is present in 
about 40%. 


c. Depression and anxiety are more common than in 
uninfected persons. 


4. 74-86% of patients have detectable HCV RNA at 
6 months and therefore have chronic hepatitis C. 


5. Spontaneous clearance is more likely to occur in females, 
those infected with genotype 3, whites, and those with a 
low peak viral load. 

D. Chronic hepatitis C 


1. Liver histology ranges from no fibrosis, to varying degrees 
of fibrosis, to cirrhosis; there are several scoring systems 
in use. 


2. There is no correlation between ALT levels and liver 
histology. 

3. Noninvasive testing or liver biopsy is indicated in many 
patients to guide treatment decisions (see Chapter 17, 
Edema for discussion of noninvasive methods to predict 
fibrosis and cirrhosis); the complication rate for liver biopsy 
is 15%. 

4. Cirrhosis develops in 7—18% of patients after 20 years of 
infection. 

a. Liver histology is the best predictor of progression to 
cirrhosis. 

b. Other predictors of progression to cirrhosis include 
(1) Age at infection (> 40 years of age > more 

progression) 

(2) Longer duration of infection 
(3) Consumption of alcohol > 50 g/day 
(4) HIV or HBV coinfection 
(5) Male sex 
(6) Higher ALT 
(7) Baseline fibrosis 

c. Hepatocellular carcinoma develops in 1-3% of cirrhotic 
patients per year. 

E. Prevention 
1. No vaccine available 


2. No role for immunoglobulin 


F. Screening guidelines 
1. Centers for Disease Control and Prevention and US 
Preventive Services Task Force recommend 1 time screening 
for all persons born between 1945 and 1965 as well as risk 
factor—based screening 


2. Risk factor—based screening includes 

a. History of injection drug use 

b. Receipt of blood products prior to 1992 
c. Long-term hemodialysis 
d 


. Exposure to known HCV-positive blood (needlestick or 
mucosal exposure in health care workers) 


e. HIV infection 
Child of a HCV-positive woman 


g History of multiple sex partners or sexually transmitted 
infections 


m 


Evidence-Based Diagnosis 


A. Anti-HCV antibody tests (enzyme immunoassays) 
1. HCV antibodies generally detectable within 8-12 weeks of 
acquiring the infection. 
2. Sensitivity, 94-100%; specificity, 97-98%; LR+, 31—49; 
LR=, 0.01—0.06 
3. False-positive results do occur in low prevalence screening 
populations, with positive predictive values as low as 39%. 


4, False-negative results can occur in immunocompromised 
patients, such as organ transplant recipients, HIV- 
infected patients, hemodialysis patients, or those with 
hypogammaglobulinemia. 

5. Unlike hepatitis A and B, the presence of antibodies does 
not indicate clearance of infection; patients with positive 
anti-HCV antibodies must be evaluated for ongoing 
infection. 

B. Quantitative HCV RNA tests (polymerase chain reaction and 
transcription-mediated amplification) 

1. Lower limit of detection using current methods is 10-50 
international units/mL. 

2. Sensitivity, 96%; specificity, 99%; LR+, 96; LR-, 0.04 

3. Levels do not correlate with liver injury, duration of infection, 
or disease severity. 

C. Genotype testing 

1. Used for prediction of response to treatment, choice of 
treatment duration, and choice of therapy. 

2. Genotypes do not change, so this test needs to be done 
only once. 

3. In the United States, 71.5% of cases are from genotype 1, 
13.5% from genotype 2, 5.5% from genotype 3, and 1.1% 
from genotype 4. 

D. Choosing and interpreting hepatitis C tests 

1. American Association for the Study of Liver Disease 
Guidelines for testing: 

a. First, test for anti-HCV antibodies in patients in whom 
acute or chronic hepatitis C is suspected. 

b. Test for HCV RNA in patients with (1) a positive 
antibody test; (2) unexplained liver disease whose antibody 
test is negative and who are immunocompromised or in 
whom acute HCV infection is suspected. 

2. Table 26-5 summarizes the interpretation of hepatitis C tests. 
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Table 26-5. Interpretation of HCV tests. 


Anti-HCV 


antibody HCVRNA Interpretation 


Positive Positive Acute or chronic infection, depending on the 
clinical context 

Positive Negative Resolution of HCV, acute HCV during period 
of low level viremia, or false-positive antibody 

Negative Positive Early acute infection, or chronic infection in 
an immunocompromised patient, or false- 
positive test 

Negative Negative NoHCVinfection 


HCV, hepatitis C virus. 


Treatment 


A. Goals of treatment 
1. Prevention of cirrhosis and its complications 
2. Reduction of extrahepatic manifestations 


3. Reduction of transmission 


B. A sustained virologic response is defined as nondetectable 
HCV RNA 6 months after completion of therapy. 


C. Direct-acting antiviral drugs such as ledipasvir/sofosbuvir have 
revolutionized treatment and now supersede prior regimens of 
pegylated interferon and ribavirin. 


CASE RESOLUTION 


7 


Mr. R clearly has acute hepatitis A, presumably from con- 
taminated food. Although he is nauseated, he is able to 
drink adequate fluid. His INR is normal at 1.1. You recom- 
mend rest and oral hydration for Mr. R, and vaccination 
for his girlfriend. He feels much better when he returns 
1 month later. 


The best test of the liver’s synthetic function is 
the PT. It is important to check the INR in all 
patients with hepatitis to look for signs of liver 
failure. 


Concomitant infection with HIV, in addition 
to the other viral hepatitides, should be ruled 
out in any patient diagnosed with hepatitis A, 
B, or C. In patients diagnosed with hepatitis B 
specifically, hepatitis D coinfection should also 
be excluded. 
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CHIEF COMPLAINT 


PATIENT v 


Ms. H is a 40-year-old woman with unexpected transami- 
nase abnormalities. 


asymptomatic transaminase elevations? How 


What is the differential diagnosis of mild 
w would you frame the differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Most patients with asymptomatic transaminase elevations have 
mild or moderate elevations; it is very unusual for patients with 
marked elevations to be asymptomatic. Therefore, the diagnostic 
thinking should focus on chronic diseases. The basic framework 
separates hepatic from nonhepatic causes. 


A. Hepatic causes 
1. Marked elevations (> 1000 units/L) 
a. Acute viral hepatitis 
. Ischemic hepatitis 
Medication- or toxin-induced hepatitis 
. Autoimmune hepatitis 
. Acute bile duct obstruction 
. Acute Budd-Chiari syndrome 
2. Mild to moderate elevations 
ALD 
. Medications/toxins 
. Chronic hepatitis B or C 
NAFLD 


Autoimmune hepatitis 


mononk 


Hemochromatosis 
. Wilson disease (in patients < 40 years old) 


so mo ane Pp 


. Alpha-1-antitrypsin deficiency 
B. Nonhepatic causes 

1. Celiac disease 

2. Hyperthyroidism 


3. Inherited disorders of muscle metabolism or acquired 
muscle disease (AST elevation only) 


4. Strenuous exercise (AST elevation only) 


z 


Ms. H comes in for a routine new patient visit. She feels fine. 
Her past medical history is notable for type 2 diabetes mel- 
litus and hypertension. Her medications include metformin, 
atorvastatin, hydrochlorothiazide, and lisinopril. She does 
not smoke and has a glass of wine about twice per month. 
She has no history of blood transfusions or injection drug 
use. Her physical exam shows a BP of 125/80 mm Hg, pulse 
of 80 bpm, RR of 16 breaths per minute, weight 230 lbs, 
and height 5 ft 9 in (BMI = 34.0). Pulmonary, cardiac, and 
abdominal exams are all normal. 


She shows you blood test results from a recent health 
fair at work: creatinine, 0.9 mg/dL; HbA,., 6.8%; LDL, 


We 


95 mg/dL; platelet count, 272/mcL; bilirubin, 0.8 mg/dL; 
AST, 85 units/L; ALT, 92 units/L; albumin, 4.0 g/dL; and 
a normal alkaline phosphatase. She reports she was told 
a few months ago that 1 of her liver tests was a little 
abnormal. No one in her family has had liver disease, but her 
mother has thyroid disease. She does recall taking sev- 
eral acetaminophen tablets in the days prior to the recent 
blood test. 


At this point, what is the leading hypothesis, 
Vie what are the active alternatives, and is there a 

must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


In the absence of an obvious nonhepatic cause of liver enzyme ele- 
vations, the initial approach is to focus on the hepatic causes. The 
prevalence of the liver diseases in the differential diagnosis varies 
widely, depending on the population studied. For example, in a 
study of over 19,000 young, healthy military recruits, of whom 
99 had enzyme elevations, only 11 were found to have any liver 
disease (4 had hepatitis B, 4 had hepatitis C, 2 had autoimmune 
hepatitis, 1 had cholelithiasis). A study of 100 blood donors with 
elevated enzymes found that 48% had ALD, 22% had NAFLD, 
and 17% had hepatitis C. In another study, patients with elevated 
enzymes in whom a diagnosis could not be made by history or 
blood tests underwent liver biopsy; NAFLD was found in over 
50% of them. 

Pivotal points in Ms. H’s presentation include that the tran- 
saminase abnormalities are mild and probably chronic. The key 
findings in the history and physical exam are the patient’s diabe- 
tes and elevated body mass index (BMI). NAFLD is extremely 
common in obese, diabetic patients, so Ms. H is at high risk for 
this disease. She has no specific risk factors for viral hepatitis, but 
often the exposure history is unclear and these diagnoses cannot 
be ruled out without further testing. Her alcohol intake is mini- 
mal, but sometimes even small amounts of alcohol can cause liver 
enzyme elevations. Additionally, other drug and toxin exposures 
always should be considered. Even therapeutic doses of acetamin- 
ophen can cause transaminitis; in 1 study, 50% of patients taking 
4 g of acetaminophen daily developed transaminases > 2 times the 
upper limit of normal. Mild transaminase elevations are seen in 
0.5-3% of patients taking statins (it is not necessary to stop the 
statin in such cases, and the FDA no longer recommends routine 
testing after obtaining a baseline at the start of therapy). Finally, 
her family history of thyroid disease, presumably autoimmune, 
increases the likelihood of autoimmune hepatitis or hyperthyroid- 
ism. Hemochromatosis can also present with liver enzyme abnor- 
malities and diabetes mellitus. Table 26-6 lists the differential 
diagnosis. 


a 


Ms. H abstains from alcohol and stops taking any acet- 
aminophen and atorvastatin for 2 weeks. Repeat liver 
enzymes show AST, 90 units/L, and ALT, 95 units/L. Her 
TSH is normal. Her grandparents emigrated from Northern 
Europe. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Table 26-6. Diagnostic hypotheses for Ms. H. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Nonalcoholic fatty Obesity (BMI > 30) Ultrasound 
liver disease Diabetes Liver biopsy 


Hemochromatosis Family history 


Diabetes 
Alcohol Intake history 
Medication Medication history 


(prescription and 
nonprescription) 


Hepatitis B or C Exposure to body 
fluids, needles 

Other Hypotheses 

Autoimmune Other 

hepatitis autoimmune 
disease 

Wilson disease Age < 40 
Neuropsychiatric 
symptoms 

Alpha-1-antitrypsin Emphysema 

deficiency 

Celiac disease Diarrhea 

Hyperthyroidism Weight loss 
Tachycardia 
Diarrhea 


Serum iron/TIBC 
Ferritin 


Abstinence 
Liver biopsy 
AST > ALT 


HBsAg 
Anti-HBc 
Anti-HCV 


Serum protein 
electrophoresis 
Antinuclear antibody 
Anti-smooth muscle 
antibody 

Liver biopsy 


Alpha-1-antitrypsin level 
and phenotype 


IgA level 
Anti-tissue 
transglutaminase antibody 


ALT, alanine aminotransferase; anti-HBc, hepatitis B core antibody; AST, aspartate 
aminotransferase; BMI, body mass index; HBsAg, hepatitis B surface antigen; HCV, 
hepatitis C virus; TIBC, total iron-binding capacity; TSH, thyroid-stimulating hormone. 


Leading Hypothesis: NAFLD 


Textbook Presentation 


Patients are often asymptomatic but sometimes complain of vague 
right upper quadrant discomfort. It is common to identify patients 
by finding hepatomegaly on exam or asymptomatic transaminase 


elevations. 


Disease Highlights 


A. The definition of NAFLD is evidence of excessive fat in the 
liver, either by imaging or biopsy, in the absence of causes of 


secondary hepatic fat accumulation. 
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B. Secondary causes of excessive fat in the liver include 


1. 


NAW RW ND 


Significant alcohol use (> 14 drinks/week for women, > 21 
for men) 


. Wilson disease 


Jejunoileal bypass 


. Prolonged total parenteral nutrition 


Protein-calorie malnutrition 


. Medications 


a. Methotrexate 

b. Amiodarone 

c. Estrogens 

d. Corticosteroids 

e. Aspirin 

f. Cocaine 

g. Antiretroviral agents 


C. Patients with NAFLD have steatosis, either with or without 
inflammation. 


1. 


9 


In simple steatosis (nonalcoholic fatty liver [NAFL]), there 
is no liver injury and the risk of progression to cirrhosis is 
< 4%. 


. Steatosis plus inflammation, with or without fibrosis, is 


called nonalcoholic steatohepatitis (NASH), which is a 

histologic diagnosis. 

a. Up to 21% of patients with NASH and fibrosis have 
regression of fibrosis. 


b. Up to 40% progress to more advanced fibrosis or 
cirrhosis 


c. The strongest predictor of progression is the degree of 
inflammation on the first biopsy. 


d. Annual risk of hepatocellular carcinoma 1-2% 


Decompensated cirrhosis develops over 10 years in 45% of 
patients. 


. The risk of hepatocellular carcinoma in patients with 


NAELD cirrhosis is less than that of patients with hepatitis C 
cirrhosis. 


D. NAFLD can coexist with other chronic liver diseases. 


E. Epidemiology 


1. 


Risk factors include 

a. The metabolic syndrome 
b. Obesity 

c. Type 2 diabetes mellitus 
d. Insulin resistance 

e. Hyperlipidemia 

f. Family history of NAFLD 


. Prevalence varies based on population studied. 


a. Worldwide prevalence is approximately 25%, higher 
in the Middle East and South Asia; NASH prevalence 
3-5% 

b. In patients with NAFLD in North America, 80% are 
obese, 25% have diabetes, and 83% have hyperlipidemia. 

c. Found in > 95% patients undergoing bariatric surgery 
and 50% of patients attending lipid clinics 

d. Second most common reason for liver transplant and 
will likely overtake hepatitis C in the near future 


. Most common cause of abnormal liver test results in the 


United States. 
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Evidence-Based Diagnosis 


A. Blood tests 


1. Transaminase elevation is usually < 400 units/L, with 
ALT > AST; in advanced fibrosis or cirrhosis, AST may be 
> ALT. 


2. Serum ferritin is elevated in 60% of patients but is rarely 
> 1000 mcg/L. 
3. Alkaline phosphatase is elevated in 30% of patients. 
B. Imaging can detect steatosis when it replaces more than 


30% of the liver volume; it cannot distinguish NAFL from 
NASH. 


1. Ultrasonography 
a. Sensitivity, 82-100%; specificity, ~95% % 
b. LR+, 18.2; LR-, 0.09 
2. CT scan 
a. Similar sensitivity and specificity to ultrasonography 


b. However, more expensive and patient is exposed to 
radiation 


3. MRI 
a. Sensitivity, ~95%; specificity, ~95% 
b. LR+, 19; LR-, 0.05 
c. Higher sensitivity and specificity for detecting steatosis 
> 5% of the liver compared to ultrasonography 
and CT 
C. Liver biopsy is the gold standard for diagnosis and staging. 
1. NASH is missed in 27% of single biopsies. 
2. Test characteristics of a single biopsy for the diagnosis of 
NASH 
a. Sensitivity, 73%; specificity, 92% 
b. LR+, 8.6; LR-, 0.3 
3. Advanced fibrosis is less often missed: LR+, 7.7; LR-, 
0.16 


D. Liver biopsy should be considered when it is necessary to 
exclude other causes of chronic liver disease and in patients 
with a high risk of having NASH and advanced fibrosis. 

1. The NAFLD Fibrosis Score is used to identify high-risk 
patients. 
a. Need to know age, BMI, diabetes status, ALT, AST, 
albumin, and platelet count 
b. Online calculator: http://nafldscore.com/ 


c. A high score (> 0.676) significantly increases the 
likelihood of advanced fibrosis (LR+, 16.5); low and 
intermediate scores are not as helpful. 


2. Patients with the metabolic syndrome are also considered 


high risk. 


E. Other modalities for noninvasively quantifying hepatic fibrosis 
include transient elastography and magnetic resonance 
elastography. 


It is necessary to rule out other causes of liver 
disease listed in the above differential before 
diagnosing NAFLD. 


Treatment 
A. Weight loss can improve both steatosis and inflammation. 


B. Exercise may improve steatosis independent of weight loss. 


C. Diabetes and hyperlipidemia should be optimally treated. 


o 


. Metformin has been studied and is not effective. 


E. Vitamin E has been shown to improve histology in nondia- 
betic adults with biopsy proven NASH. 


F. Pioglitazone is effective in reducing inflammation but its effect 
on fibrosis is uncertain; the long-term safety and efficacy are 
not established. 


MAKING A DIAGNOSIS 


You should take a stepwise approach to evaluating asymptomatic 
liver enzyme abnormalities. As was done with Ms. H, the first step 
is to stop alcohol and, if possible, potentially hepatotoxic medica- 
tions, and then remeasure the liver enzymes. Although aspects of 
the history can increase the likelihood of a specific diagnosis, the 
history is not sensitive or specific enough to make a diagnosis, and 
it is necessary to test somewhat broadly. If liver enzyme abnor- 
malities persist after stopping alcohol and potentially hepatotoxic 
medications, the American Gastroenterological Association recom- 
mends beginning with a PT; serum albumin; CBC; hepatitis A, B, 
and C serologies; and iron studies (serum iron, total iron-binding 
capacity [TIBC], ferritin). 


W 


IgM and IgG anti-HAV are both negative. HBsAg and IgM 
anti-HBc are negative; IgG anti-HBc and anti-HBs are pos- 
itive. Anti-HCV is negative. The transferrin saturation is 
35%, and the serum ferritin is 190 ng/mL. 


Have you crossed a diagnostic threshold 
į for the leading hypothesis, NAFLD? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Hereditary 
Hemochromatosis 


Textbook Presentation 


Most patients are asymptomatic, but a few have extrahepatic man- 
ifestations of iron overload. Some patients are identified by screen- 
ing the family members of affected individuals. 


Disease Highlights 


A. An autosomal recessive disease causing deficiency of the iron 
regulatory hormone hepcidin, leading to increased intestinal 
iron absorption and accumulation in tissues 


B. Iron deposition occurs throughout the reticuloendothelial sys- 
tem, leading to a broad range of potential manifestations. 

1. Liver manifestations range from hepatomegaly to fibrosis to 
cirrhosis; hepatocellular carcinoma risk is increased only in 
patients with cirrhosis. 

2. Any joint can be affected, but the second and third 
metacarpophalangeal joints are typical. 

3. Cardiac infiltration leads to cardiomyopathy. 

4. Other manifestations include secondary hypogonadism 
(pituitary infiltration), diabetes (pancreatic infiltration), 
and hypothyroidism (thyroid infiltration). 


C. There are several possible gene mutations; the most common is 
the HFE C282Y mutation, thought to have initially occurred 
in a Viking or Celtic ancestor. 


1. In a meta-analysis of people of European ancestry with 
iron overload, 81% were homozygous for the HFE C282Y 
mutation. 


2. 5% were compound heterozygous for the C282Y/H63D 
mutation. 


3. In another study, nearly 100,000 primary care patients 
were screened for iron overload and HFE mutations; 
299 homozygotes were found. 


a. The prevalence of homozygosity was 0.44% in whites, 
0.11% in Native Americans, 0.027% in Hispanics, 
0.014% in blacks, 0.012% in Pacific Islanders, and 
0.000039% in Asians. 


b. The prevalence of heterozygosity for the mutation was 
10% in whites, 5.7% in Native Americans, 2.9% in 
Hispanics, 2.3% in blacks, 2% in Pacific Islanders, and 
0.12% in Asians. 


D. The gene expression is quite variable, with the penetrance of 


iron overload in homozygotes (abnormal transferrin saturation 
or ferritin) ranging from 38% to 76%; clinical disease is found 
in only 2—38% of men and 1-10% of women. 


72% of patients with serum ferritin levels > 1000 mcg/L have 
cirrhosis, compared with 7.4% of those with ferritin levels 
< 1000 mcg/L. 


Screening primary care populations for hemochromatosis is 
not recommended by the US Preventive Services Task Force 
or the American College of Physicians. 


Evidence-Based Diagnosis 


A. Liver biopsy with measurement of hepatic iron index is the 


B. 


gold standard. 


Initial testing should be done with a transferrin saturation 
(serum iron/TIBC) and a serum ferritin (the test characteris- 
tics are for identifying homozygous patients). 
1. Transferrin saturation > 50% in men 
a. Sensitivity, 82.4%; specificity, 92.5% 
b. LR+, 10.9; LR-, 0.19 
2. Transferrin saturation > 45% in women 
a. Sensitivity, 73.8%; specificity, 93.1% 
b. LR+, 10.8; LR-, 0.28 
3. Ferritin > 200 ng/mL in men 
a. Sensitivity, 78%; specificity, 76% 
b. LR+, 3.25; LR-, 0.23 
4, Ferritin > 200 ng/mL in women 
a. Sensitivity, 54%; specificity, 95% 
b. LR+, 11; LR-, 0.48 


. Patients who have a transferrin saturation > 45% and an ele- 


vated ferritin should undergo HFE gene testing, looking for 
the hereditary hemochromatosis mutations. 


All first-degree relatives of patients with hered- 
itary hemochromatosis should undergo gene 
testing, regardless of the results of the iron studies. 


1. If C282Y/C282Y homozygous mutation is found 


a. Ifage is < 40 years, ferritin < 1000 ng/mL, and 
transaminases are normal, proceed to treatment. 


b. Otherwise, perform liver biopsy to determine severity. 


2. If other mutations or no mutations are found, look for other 


causes of iron overload or perform liver biopsy for diagnosis. 
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Treatment 


Periodic phlebotomy to reduce the iron overload has been shown 
to reduce the risk of progression to cirrhosis. 


Alternative Diagnosis: Autoimmune Hepatitis 


Textbook Presentation 


The clinical presentation is variable, ranging from asymptomatic 
transaminase elevation to nonspecific constitutional symptoms, to 
advanced liver disease. 


Disease Highlights 


A. A chronic inflammatory disease of the liver, although 25% of 


B. 


C. 
. 27% 10-year survival in untreated patients 


E. 


cases present as acute hepatitis 


Annual incidence of 1.4 cases/100,000; 3—4 times more com- 
mon in women than in men 


Wide age distribution, occurring in infants and octogenarians 


Drug-induced autoimmune hepatitis, reported with minocy- 
cline, nitrofurantoin, atorvastatin, and infliximab, has a more 
benign course than idiopathic autoimmune hepatitis. 


Evidence-Based Diagnosis 


A. 


Autoantibodies 
1. Antinuclear antibodies (ANA): sensitivity, 32%; specificity, 
76%; LR+, 1.3; LR-, 0.89 
2. Anti-smooth muscle antibody (SMA): sensitivity, 16%; 
specificity, 96%; LR+, 4; LR-, 0.87 
3. ANA and SMA: sensitivity, 43%; specificity, 99%; LR+, 
43; LR-, 0.57 
4. Diagnostic criteria have been developed (Table 26-7). 
a. For a diagnosis of probable autoimmune hepatitis 
(6 points): sensitivity, 88%; specificity, 97%; LR+, 29; 
LR-, 0.12 
b. For a diagnosis of definite autoimmune hepatitis 
(2 7 points): sensitivity, 81%; specificity, 99%; LR+, 81; 
LR-, 0.19 


Table 26-7. Diagnostic criteria for autoimmune hepatitis. 


Variable Points' 
ANA or SMA 21:40 1 
ANA or SMA 21:80 or 2 
Anti-LKM = 1:40 or 
Anti-SLA positive 
IgG > ULN 1 
IgG > 1.1 x ULN 2 


Interpretation: 6 points = probable autoimmune hepatitis; > 7 points = 
definite autoimmune hepatitis 


‘Maximal points for all autoantibodies = 2. 
ANA, antinuclear antibodies; LKM, liver kidney microsome; SLA, soluble liver antigen; 
SMA, anti-smooth muscle antibody; ULN, upper limit of normal. 
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Treatment 


A. Treatment is indicated for all patients with evidence of active 
inflammation, either by transaminase elevation or histology. 


B. Prednisone alone, or prednisone and azathioprine are used to 
induce remission; occurs in 85% of patients 


C. Many patients require maintenance therapy, most commonly 
with azathioprine. 


D. Other immunosuppressive agents are used in patients who do 
not respond to or cannot tolerate the first-line treatments. 


E. Liver transplant is often successful in patients with cirrhosis 
and decompensated end-stage liver disease, although autoim- 
mune hepatitis can recur in the transplanted liver. 


CASE RESOLUTION 


wy 


Ms. Hs transaminase levels remained elevated after 
abstaining from alcohol and discontinuing medications, 
making those etiologies unlikely. Her hepatitis A and C serol- 
ogies are negative; her hepatitis B serologies are consis- 
tent with a previous infection and not chronic hepatitis B. 
Her transferrin saturation is normal, and the slightly ele- 
vated ferritin is not specific for any particular disease. You 
order an ANA, SMA, ceruloplasmin, and alpha-1 -antitrypsin 
levels and phenotype, all of which are normal. 


At this point, NAFLD is by far the most likely diagnosis. 
An ultrasound is not absolutely necessary, but it could con- 
firm the presence of steatosis. 


Ms. H has an ultrasound, which shows an enlarged liver 
with diffuse fatty infiltration. She begins to walk 20 min- 
utes 4 times/week, and reduces her portion sizes. Her tran- 
saminases remain stable for the next several months. One 
year later, she has lost 20 pounds, and her transaminases 
have decreased to around 40. 


REVIEW OF OTHER IMPORTANT DISEASES 
Acetaminophen-Induced Hepatotoxicity 


Textbook Presentation 

Most patients experience nausea, vomiting, malaise, and abdom- 
inal pain. While single overdose ingestion usually is a result of a 
suicide attempt, up to half of cases occur accidentally. 


Disease Highlights 


A. Maximum recommended dose of acetaminophen is 4 g/day; 
some experts recommend < 2 g/day in patients with decom- 
pensated cirrhosis or continued alcohol ingestion. 


B. In the United States, acetaminophen overdose was the leading 
cause for calls to Poison Control Centers and accounts for 
42% of acute liver failure cases. 


C. Unintentional overdose, 48%; intentional overdose, 44%; 
remaining cases are unknown 


1. 38% ingested > 2 acetaminophen preparations 
simultaneously 


2. 63% used opioid-containing compounds 


D. Hepatotoxic effect is due to production of N-acetyl-p- 
benzoquinone imine (NAPQI) 
1. NAPQI can be rapidly conjugated by hepatic glutathione 
to nontoxic metabolites. 


2. Once hepatic glutathione stores are depleted by 70-80%, 
NAPQI binds to hepatocytes causing cellular injury. 


a. Chronic liver disease and chronic alcohol ingestion cause 
depletion of hepatic glutathione, making acetaminophen 
toxicity more likely in these patients. 


E. Toxicity is acute; transaminases typically increase 24—36 hours 
after ingestion and peak at 72 hours. 


F. Maximal liver injury peaks 3—5 days after ingestion; jaundice, 
coagulopathy, and encephalopathy can be present. 


G. Concurrent lactic acidosis is a poor prognostic marker. 


1. Early lactic acidosis due to inhibition of mitochondrial 
function by NAPQI 


2. Late lactic acidosis due to tissue hypoxia and decreased 
lactate clearance from acute liver failure 


H. Screening for possible coingested substances and other causes 
of hepatitis should be considered, particularly if the history is 
uncertain. 


Evidence-Based Diagnosis 


A. AST is often > ALT and can exceed 10,000 international 
units/L. 


B. Precise time and amount of acetaminophen intake are critical 
for diagnosis and management; a 4-hour acetaminophen level, 
or as soon after as possible, should be obtained. 


C. Time after ingestion and acetaminophen levels should be 
plotted on the Rumack-Matthew nomogram which is used 
to guide whether administration of N-acetylcysteine (NAC) 
should be considered (Figure 26-6). 


7.73% 
22.22% 


45.07% 


20% 


Plasma Acetaminophen Concentration (mcg/mL) 


T 
(0) 4 8 12 16 20 24 28 
Hours After Ingestion 


Figure 26-6. Outcome nomogram with the original ‘200’ line 

and the lower‘150’line. Patients with acetaminophen levels above 
the lower ‘150’line should be treated with NAC. Percentages 
represent the percent of patients with AST > 1000 at any time 
during their course. (Reproduced with permission from Rumack BH: 
Acetaminophen misconceptions, Hepatology. 2004 Jul;40(1):10-15.) 
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Elevated 


Repeat AP 
fasting 


Normal 


Elevated 


Ultrasound or 
CT to look for obstruction, 
infiltration 


Normal 


Abnormal 


antibody 


Negative 


Antimitochondrial 


Positive 


GGTP, gamma-glutamyl transpeptidase. 


Figure 26-7. Diagnostic approach to elevated alkaline phosphatase. 


Treatment 


A. Activated charcoal 
1. Effective at limiting acetaminophen absorption when given 
within 4 hours of ingestion 
2. Contraindicated in patients with an unsecured airway or 
gastrointestinal tract injury 


B. NAC is established antidote; the key to effective treatment is 
administering before ALT elevation. 

1. Hepatotoxicity is < 5-10% when NAC is administrated 
within 8 hours of overdose; delays beyond 10 hours 
increase risk to 20-30%. 

2. Liver transplant can be life-saving in patients who progress 
to severe acute liver disease. 


Isolated Alkaline Phosphatase Elevation 


Figure 26-7 outlines the diagnostic approach to a patient with an 
isolated elevation of the alkaline phosphatase. 
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| have a patient with joint pain. How do | 
determine the cause? 


Adam S. Cifu, MD 


CHIEF COMPLAINT 


PATIENT R 


Mrs. K is a 75-year-old woman who complains of a painful 
left knee. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


The causes of joint pain range from common to rare and from 
bothersome to life-threatening. Even the most benign causes of 
joint pain can lead to serious disability. The evaluation of a patient 
with joint pain calls for a detailed history and physical exam (often 
focusing on extra-articular findings) and occasionally the analysis 
of joint fluid, serologies, and radiologic tests. 

The differential diagnosis of joint pain can be framed with the 
use of 3 pivotal questions. First, is a single joint or are multiple 
joints involved (is the joint pain monoarticular or polyarticular)? 
If the pain involves just 1 joint, the next question is, is the pain 
monoarticular or extra-articular? Although this distinction may 
seem obvious, abnormalities of periarticular structures can mimic 
articular disease. Finally, are the involved joints inflamed or not? 
Further down the differential, the acuity of the pain may also be 
important. 

Figure 27-1 shows a useful algorithm organized according to 
these pivotal points. Because periarticular joint pain is almost 
always monoarticular, the first pivotal point differentiates monoar- 
ticular from polyarticular pain. Periarticular syndromes are dis- 
cussed briefly at the end of the chapter. 

The differential diagnosis below is organized by these 3 pivotal 
points as well. When considering both the algorithm and the differ- 
ential diagnosis, recognize that all of the monoarticular arthritides 
can present in a polyarticular distribution, and classically polyartic- 
ular diseases may occasionally only affect a single joint. Thus, this 
organization is useful to organize your thinking but should never 
be used to exclude diagnoses from consideration. 


What is the differential diagnosis of joint 
pain? How would you frame the differential? 


A. Monoarticular arthritis 
1. Inflammatory 
a. Infectious 
(1) Nongonococcal septic arthritis 
(2) Gonococcal arthritis 
(3) Lyme disease 
b. Crystalline 
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(1) Monosodium urate (gout) 
(2) Calcium pyrophosphate dihydrate deposition disease 
(CPPD or pseudogout) 
2. Noninflammatory 
a. Osteoarthritis (OA) 
b. Traumatic 
c. Avascular necrosis 


B. Polyarticular arthritis 


1. Inflammatory 
a. Rheumatologic 
(1) Rheumatoid arthritis (RA) 
(2) Systemic lupus erythematosus (SLE) 
(3) Psoriatic arthritis 
(4) Other rheumatic diseases 


b. Infectious 
(1) Bacterial 


(a) Bacterial endocarditis 

(b) Lyme disease 

(c) Gonococcal arthritis 
(2) Viral 

(a) Rubella 

(b) Hepatitis B 

(c) HIV 

(d) Parvovirus 
(3) Postinfectious 


(a) Enteric 

(b) Urogenital 

(c) Rheumatic fever 
2. Noninflammatory: OA 


v 


Mrs. Ks symptoms started after she stepped down from 
a bus with unusual force. The pain became intolerable within 
about 6 hours of onset and has been present for 3 days 
now. She otherwise feels well. She reports no fevers, chills, 
dietary changes, or sick contacts. 


On physical exam she is in obvious pain, limping into 
the exam room on a cane. Her vital signs are temperature, 
37.0°C; RR, 12 breaths per minute; BF 110/70 mm Hg; 
pulse, 80 bpm. The only abnormality on exam is the left 
knee. It is red, warm to the touch, and tender to palpation. 
The range of motion is limited to only about 20 degrees. 


(continued) 
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Monoarticular 


Polyarticular 


Periarticular 


1See text 
ACPA, anti-citrullinated protein antibody; CPPD, calcium pyrophosphate deposition disease; OA, osteoarthritis; RA, rheumatoid arthritis; 
SLE, systemic lupus erythematosus. 


Figure 27-1. Diagnostic approach: joint pain. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The patient’s symptoms and physical exam clearly localize the 
problem to articular rather than periarticular structures as the 
exam reveals an inflamed joint with limited range of motion. 
Considering the pivotal points in this case, we can limit the differ- 
ential diagnosis to those diseases that cause acute, monoarticular, 
inflammatory joint pain. These include septic arthritis, gout, and 
pseudogout. Traumatic injury to the knee such as a meniscal injury 
or intra-articular fracture, although suggested by the history, are 
probably less likely given the mild nature of the injury and the 
inflammation of the joint. 

Salient points of the patient’s presentation are the rapid onset 
of the pain; the mild, antecedent trauma; and the lack of systemic 
symptoms, such as fever, fatigue, or weight loss. 

Gout is the leading hypothesis given its high incidence, the 
patient’s age, and the single inflamed joint. CPPD (sometimes 
referred to as pseudogout) is common in the knee of elderly 
patients and is high in the differential diagnosis. An infectious 
arthritis is probably less likely, given the sudden onset and lack 
of systemic symptoms, but it is a must not miss diagnosis since it 
would be potentially disastrous if left untreated. Both gonococcal 


Monoarticular 


Chronic 


and nongonococcal septic arthritis are possibilities. Lyme disease 
can affect multiple joints but most commonly causes a monoattic- 
ular arthritis of the knee. Table 27-1 lists the differential diagnosis. 


VW 


Mrs. K has never had a similar episode before. Her other 
medical problems include diabetes mellitus with diabetic 
nephropathy, hypertension, and hypercholesterolemia. Her 
medications are insulin, enalapril, atorvastatin, and hydro- 
chlorothiazide. There is no history of alcohol or drug abuse. 


Is the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Gout 


Textbook Presentation 


Gout most commonly presents in older patients with severe, acute 
pain of the first metatarsophalangeal (MTP) joint. The pain gener- 
ally begins acutely and becomes unbearable within hours of onset. 
Classically, patients say that they are not even able to place a bed 
sheet over the toe. On physical exam, the first MTP joint is warm, 
swollen, and red. 


Disease Highlights 


A. Gout is the most common inflammatory arthritis and most 
common crystal-induced arthropathy. 


Table 27-1. Diagnostic hypotheses for Mrs. K. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Gout Men > women Classic presentation 
Previous episodes or demonstration of 
Rapid onset sodium urate crystals 
Involvement of first in synovial fluid 
MTP joint 


CPPD (pseudogout) May present as Demonstration 
chronic or acute of calcium 
arthritis pyrophosphate 


crystals in synovial 
fluid or classic 
radiographic findings 


Bacterial arthritis Fever with Positive synovial 
(gonococcal or monoarticular or (or other body) fluid 
nongonococcal) polyarticular arthritis cultures 


Exposure to endemic Clinical history 
area Serologies 
History of tick bite 

Rash 


Usually history of 
severe trauma 


Appropriate imaging 
(radiograph for 
fracture, MRI for 

soft tissue injury) 


Traumatic injury 


CPPD, calcium pyrophosphate dihydrate deposition disease; MTP, metatarsophalangeal. 


B. Gouty attacks occur when sodium urate crystallizes in synovial 
fluid inducing an inflammatory response. 


C. The primary risk factor for gout is hyperuricemia. 


D. The prevalence of gout increases with age and is more common 
in men than women. 

E. Location 
1. The classic location for gout is the first MTP joint (podagra). 


2. The joints of the lower extremities and the elbows are also 
common sites (though usually after an initial attack of 
podagra). 


F. Gouty attacks often occur after abrupt changes in uric acid 
levels. Common causes are: 


Table 27-2. Characteristics of synovial fluid. 
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1. Large protein meals 
2. Alcohol binges 
3. Initiation of thiazide or loop diuretics 
4, Initiation of urate-lowering therapy 
5. Worsening kidney disease 
G. Gouty attacks can also be induced by trauma, illness, or 
surgery. 
H. The initial attack nearly always involves a single joint, 
while later attacks may be polyarticular (sometimes in 
contiguous joints). 
I. Forms of gout 
1. Acute gouty arthritis is by far the most common type of gout. 
2. Chronic arthritis can develop in patients who have untreated 
hyperuricemia. 
3. Tophaceous gout occurs when there is macroscopic 
deposition of sodium urate crystals in and around joints. 
4, The kidney can also be affected by gout. Sodium urate 
stones or a urate nephropathy can develop in patients. 
J. Evaluation of a patient with gout 


1. Patients with a new diagnosis of gout should be evaluated 
for alcoholism, chronic kidney disease, myeloproliferative 
disorders, and hypertension. 


2. Patients in whom gout develops before the age of thirty 
should be evaluated for disorders of purine metabolism. 


Evidence-Based Diagnosis 


A. Acute, inflammatory, monoarticular arthritis is an absolute 
indication for arthrocentesis. 


B. Sampling synovial fluid will rule out potentially joint destroying 


septic arthritis and usually make a diagnosis. 


Every acute, inflammatory joint effusion 
should be aspirated. 


C. Arthrocentesis 


1. Joint fluid should be sent for cell count, Gram stain, culture, 
and crystal analysis. 


2. Normal joint fluid is small in volume and clear with a very 


low cell count. 


3. Characteristics of abnormal synovial fluid are shown in 
Table 27-2. These numbers should be used as estimates. 


4, Joint fluid obtained during an acute flare of a crystal 
arthritis will be highly inflammatory in nature. 


5. The only setting in which it is reasonable not to aspirate a 
monoarticular effusion is when a septic joint is extremely 


Characteristic Normal OA 


Color and clarity Yellow and clear 


Volume 0-4 mL 1-10 mL 
WBC/mcL < 500 < 2000 
%PMN <25 <50 


OA, osteoarthritis; PMN, polymorphonuclear; RA, rheumatoid arthritis. 


Yellow and clear 


RA or Similar Arthritides Acute Crystal or Septic Arthritis 


Yellow green and cloudy Yellow green and opaque 
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unlikely and there is truly no diagnostic question. This may 


be the case 

a. When a patient has recurrent inflammatory flares 
secondary to documented process (gout). 

b. When the diagnosis is clear (podagra for gout or 
joint trauma in a patient with a bleeding diathesis 
for hemarthrosis). 


D. Clinical diagnosis 


ANA The presence of 6 findings highly consistent with gout rules 


1. Despite the crucial role of arthrocentesis in the diagnosis 
of acute monoarticular arthritis, the diagnosis of gout can 
occasionally be made with some certainty without joint 
aspiration. 

2. The following clinical points make a diagnosis of gout 
probable: 

. More than 1 attack of acute arthritis 

. Maximal inflammation in < 1 day 

. Monoarthritis 

. Joint erythema 

. First MTP involvement 

Unilateral MTP arthritis 

| Unilateral tarsal acute arthritis 


So mo ane Pf 


. Tophus 
i. Asymmetric joint swelling 
j. Hyperuricemia 
k. Bone cysts without erosion on radiograph 
I. Negative joint fluid culture 
3. The predictive values for these findings are 
a. 6 or more of the clinical points: sensitivity, 87%; 
specificity, 96%; LR+, 22; LR-, 0.13 
b. 5 or more of the clinical points: sensitivity, 95%; 
specificity, 89%, LR+, 8.6; LR-, 0.05 
c. Even in the setting of an acute inflammatory arthritis, 
an elevated serum uric acid (> 7 mg/dL) is only 
moderately helpful: sensitivity, 90%; specificity, 54%; 
LR+, 2.0; LR-, 0.19 


in the diagnosis even without arthrocentesis. 
5. Fever may accompany acute attacks. 
a. Present in 44% of patients 
b. 10% of patients have fevers > 39.0°C 
6. Other findings that make gout more probable are 
a. Hypertension 
b. Use of thiazide or loop diuretics 
c. Obesity 
d. Alcohol use 


Treatment 


A. 


Therapy for gout is classified as either abortive (to treat 
an acute flare) or prophylactic (to prevent flares and the 
destructive effects on the joints and kidneys). 


. Abortive therapy is outlined in Table 27-3. 


1. All of the therapies are effective and equally recommended 
in recent guidelines. The choice is usually made by the 
potential adverse effects. 


2. Corticosteroids are associated with fewer adverse effects 
when used short-term for this indication. 


. Prophylactic therapy 


Table 27-3. Immediate therapies for gout and their 
potential adverse effects. 


Therapy Potential Adverse Effects 
Nonsteroidal anti-inflammatory Nephrotoxicity 
drugs Gl toxicity 
Colchicine Gl toxicity (diarrhea) 
Oral corticosteroids GI toxicity 
Hyperglycemia 


Intra-articular corticosteroids 


Complications of joint injection 
Hyperglycemia 


Gl, gastrointestinal. 


1. 


2; 


A 


xna ho Ao op 


There are 5 basic indications for prophylactic therapy: 
a. Frequent attacks 

b. Disabling attacks 

c. Urate nephrolithiasis 

d. Urate nephropathy 

e. Tophaceous gout 


Although not supported by data, prophylactic therapy 

generally begins with nonpharmacologic interventions to 

decrease uric acid levels. 

a. Decrease intake of high purine foods (red meat, shellfish, 
yeast rich foods) 

b. Weight loss 


c. Discontinuation of medications that impair urate 
excretion (eg, aspirin, thiazide diuretics). 


. Potential prophylactic treatments are listed below. 


. Nonsteroidal anti-inflammatory drugs (NSAIDs) 
. Colchicine 

Allopurinol 

. Febuxostat 

Probenecid 

Sulfinpyrazone 

. Uricase agents (eg, pegloticase) 

anthine oxidase inhibitors 


D 


. Allopurinol is usually the first antihyperuricemic drug 
used, although it is relatively contraindicated in patients 
with chronic kidney disease or liver disease. 

b. Febuxostat is at least equally effective as allopurinol but 

is less cost-effective. 

c. Urate-lowering therapy does not reduce the risk of gout 
attacks for at least 6 months and there is no definitive 
evidence that treated patients have fewer flares than 
nontreated patients. 

d. If xanthine oxidase inhibitor therapy is ineffective, uric 

acid excretion should be measured. Patients with low 

uric acid excretion (present in 80% of patients with 
gout) should be given a uricosuric agent. 


. Colchicine should be used during the initiation of urate- 


lowering therapy to prevent recurrent gouty flares. 

a. NSAIDs may be added if necessary. 

b. Colchicine is usually continued for at least the first 
6 months (longer in the case of patients with tophi) 
of urate-lowering therapy. 


MAKING A DIAGNOSIS 


The evaluation of this patient clearly requires joint aspiration. 
Septic arthritis is in the differential of any acutely inflamed joint. 
Mrs. K has 4 of the findings common for gout (maximal inflam- 
mation in < 1 day, monoarthritis, joint erythema, and asymmetric 
joint swelling), so although gout remains likely, especially given the 
presence of hypertension and her use of a thiazide, the diagnosis is 
not certain. 


VW 


Radiographs of the knee demonstrate evidence of mild OA 
but no evidence of fracture. Joint fluid is aspirated from the 
patients knee. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, gout? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: Calcium Pyrophosphate 
Deposition Disease (CPPD) 


Textbook Presentation 


CPPD generally presents in older patients. It may present with 
an acute flare (pseudogout) or, more commonly, as a degenerative 
arthritis with suspicious radiographic findings that distinguish it 
from OA. Patients often have other diseases associated with CPPD, 
such as hyperparathyroidism. 


Disease Highlights 
A. CPPD is a crystal-induced arthropathy that can present in the 
following ways: 

1. Often asymptomatic: diagnosed as an incidental radiographic 
finding of chondocalcinosis, the linear calcifications of 
articular cartilage 

2. Pseudogout 
a. An acute, inflammatory, usually monoarticular arthritis 
b. Can be clinically indistinguishable from gout 

3. CPPD arthropathy 
a. A chronic arthritis that is clinically similar to OA 

(sometimes referred to pseudo OA) 


b. May affect joints less commonly affected by OA like the 
wrists, MCPs, and shoulders 


4, A chronic, inflammatory polyarthritis resembling RA 

a. Sometimes referred to as pseudo RA 

b. Seen in small percentage of patients with CPPD (-5%) 
5. Pseudoneuropathic arthropathy (rarely) 

a. Resembles a Charcot joint 

b. Destructive monoarthropathy is seen in this presentation. 


B. There are many other similarities between pseudogout 
and gout. 


1. Both are caused by the inflammatory response to crystals in 
the synovial space. 


2. Both cause acute painful monoarticular attacks. 
3. Both can cause polyarticular flares. 


4. Flares can be induced by trauma or illness. 


JOINT PAIN / 467 


5. Both can potentially cause destructive arthropathy. 
6. Incidence increases with age. 


C. There are some aspects of the disease quite distinct from gout. 


1. Episodic “gout-like” flares only occur in a small percentage 
of patients. 


2. As above, CPPD commonly manifests as a degenerative 
arthritis (in about 50% of patients). 


3. It has highly specific radiologic features. 
4. It most commonly affects the knee. 


Although CPPD is commonly thought of as 
pseudogout, it more commonly presents as a 
chronic degenerative arthritis. 


D. Pseudogout has been associated with a number of diseases, 
the most common of which are: 


1. Hyperparathyroidism 
2. Hemochromatosis 
3. Hypomagnesemia 
4. Hypophosphatasia 


Evidence-Based Diagnosis 
A. Definite diagnosis of CPPD arthritis requires demonstration 
of the calcium pyrophosphate crystals in synovial fluid. 


B. Certain radiographic findings are quite suggestive. The 
classic findings are punctate and linear calcific densities, 
most commonly seen in the cartilage of the knees, hip, 
pelvis, and wrist. 


C. The following characteristics should make a clinician consider 
the diagnosis of CPPD: 


1. Acute arthritis of a large joint, especially the knee, in the 
absence of hyperuricemia. 


2. Chronic arthritis with acute flares. 


3. Chronic arthritis involving joints that would be atypical for 
OA such as the wrists, metacarpophalangeal (MCP) joints, 
and shoulders. 


D. Evaluation of a patient with pseudogout should include 
testing for related diseases. The evaluation generally includes 
measuring the levels of the following: 


1. Calcium 

2. Magnesium 

3. Phosphorus 

4. Iron, ferritin, and total iron-binding capacity (TIBC) 
5 


. In the right setting, markers of other rheumatologic 
diseases (uric acid, rheumatoid factor [RF], anti-cyclic 
citrullinated peptide [anti-CCP]) 


Treatment 
A. Treat any associated underlying disease that is present. 
B. Acute attacks can be managed with: 

1. NSAIDs 

2. Joint aspiration with corticosteroid injection 

3. Colchicine 


C. Chronic degenerative arthritis is difficult to treat. NSAIDs are 
usually used. 
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Alternative Diagnosis: Septic Arthritis 


Textbook Presentation 


Septic arthritis usually presents as subacute joint pain associated 
with low-grade fever and progressive pain and disability. Because 
the infection is usually caused by hematogenous spread, a risk 
factor for bacteremia (such as injection drug use) is sometimes 
present. Disseminated gonorrhea is discussed separately below. 


Disease Highlights 


A. Septic arthritis usually occurs via hematogenous spread 
of bacteria. 
B. Joint distribution 
1. The knee is the most commonly affected joint. 
2. Monoarticular arthritis is the rule, with multiple joints 
involved in < 15% of patients. 
3. Infection is most common in previously abnormal joints, 


such as those affected by OA or RA. 


C. Staphylococcus aureus is the most common organism followed 
by species of streptococcus. 


Evidence-Based Diagnosis 
A. Clinical findings 


1. Fever is present in most patients. 
a. One meta-analysis found that 57% of patients with 
septic arthritis had fever. 
b. Recognize that this means that over 40% of patients 
with septic arthritis are afebrile. 
c. Fever > 39.0°C is rare. 
2. Findings predictive of a septic arthritis causing joint pain 
are recent joint surgery (LR+ 6.9) and the presence of a 


prosthetic knee or hip in the presence of a skin infection 
(LR+ 15.0). 


Fever cannot distinguish septic arthritis from 
other forms of monoarticular arthritis. Patients 
with gout may be febrile while those with 
septic joints may not be. 


B. Laboratory findings 
1. WBC > 10,000/mcL is seen in only 50% of patients. 
2. Definitive diagnosis is made by Gram stain and culture. 
a. The Gram stain of synovial fluid is positive in about 
75% of patients with septic arthritis. 
b. The Gram stain is most likely to be positive 
when the infecting organism is S aureus; it is less 
likely to be positive when another organism is the 
infecting agent. 
3. Elevated synovial fluid WBC count is predictive. 
a. Synovial fluid WBC count > 100,000/mcL: LR+ 28; 
LR- 0.71. 
b. Lower WBC cut offs are nondiagnostic. 
4, Joint fluid culture is positive in about 90% of cases. 
5. Blood (and sputum, when appropriate) should also be 
cultured 
a. May help identify an organism if one is not isolated 
from the synovium 
b. About 50% of patients will have positive blood cultures. 


Because of the potential for septic arthritis 
to cause joint destruction, a single, acutely 
inflamed joint should be assumed infected 
until proved otherwise. 


Treatment 

A. Antibiotic therapy is directed by Gram stain findings. 
B. Empiric therapy should cover S aureus. 

C. The affected joint should also be drained, either with a 


needle, arthroscope, or arthrotomy (opening the joint in 

the operating room). 

1. Small joints can usually be drained and lavaged with serial 
arthrocentesis. 

2. Large joints usually require surgical drainage. 

3. The knee is an exception, a large joint that, in many cases 
can be treated with serial arthrocentesis. 


D. Patients who receive treatment within 5 days of symptom 
onset have the best prognosis. 


Alternative Diagnosis: Disseminated Gonorrhea 


Textbook Presentation 


Disseminated gonorrhea is classically seen in young, sexually active 
women who have fever and joint pain. The most common presen- 
tation is severe pain of the wrists, hands, and knees with warmth 
and erythema diffusely over the backs of the hands. A rash may 
sometimes be present. 


Disease Highlights 
A. Disseminated gonorrhea is a disease with rheumatologic 
manifestations that is seen in young, sexually active persons. 


B. Women are 3 times more likely to have the disease than men. 


Disseminated gonorrhea usually occurs in 
patients without a history of a recent sexually 
transmitted infection. 


C. Disseminated gonorrhea presents in 1 of 2 ways (with a good 
deal of overlap): a classic septic arthritis or a triad of tenosyno- 
vitis, dermatitis, and arthralgia. 

1. The triad presentation reflects a high-grade bacteremia with 
reactive features. 

2. The tenosynovitis presents predominantly as a 
polyarthralgia of the hands and wrists. 

3. The rash is a scattered, papular, or vesicular rash. 

4, The more classic, monoarticular septic joint presentation 
occurs in about 40% of patients. 

5. Table 27-4 gives the frequency of various findings in these 
2 types of presentation. 


Evidence-Based Diagnosis 
A. Diagnosis is based on isolating the organism. 


B. Besides synovial fluid cultures, blood cultures, pharyngeal 
cultures, and PCR testing of urine or genital swabs should 
be sent. 


C. Ifall cultures are negative, the disease can still be diagnosed 
if there is a high clinical suspicion and a rapid response to 
appropriate antibiotics. 


Table 27-4. Physical signs and culture results in patients 
with disseminated gonorrhea. 


Characteristic Septic Arthritis Triad 

% Female 63% 77% 
Tenosynovitis 21% 87% 
Fever 32% 50% 
Skin lesions 42% 90% 
Positive blood cultures 0% 43% 
“Tapable” joint effusion’ 100% 0% 


‘Note that this is how the groups were distinguished. 

Data from O'Brien JP, Goldenberg DL, Rice PA. Disseminated gonococcal infection: 
a prospective analysis of 49 patients and a review of pathophysiology and immune 
mechanisms, Medicine (Baltimore). 1983 Nov;62(6):395-406. 


Negative cultures do not necessarily exclude 
the diagnosis of disseminated gonorrhea. 


Treatment 


A. Ceftriaxone 1 g IV or IM every 24 hours or cefotaxime 1 g IV 
every 8 hours. 


B. IV therapy is generally recommended for 24—48 hours after 
improvement. 


Alternative Diagnosis: Lyme Disease 


Textbook Presentation 


Lyme disease presents in different ways at different stages of the 
disease. A classic presentation of the joint symptoms is a patient 
with acute, inflammatory knee pain who has been in an area where 
the disease is endemic. There may be a history of a previous tick 
bite, rash, or nonspecific febrile illness. 


Disease Highlights 


A. Lyme disease is caused by the spirochete Borrelia burgdorferi, 
transmitted by a number of species of Zxodes ticks. 


B. The tick most commonly transmits the disease during its 
nymphal stage. 


C. In the United States, the range of the Jxodes tick has spread to 
include the entire east coast, the south to as far west as central 
Texas, much of the Midwest (Michigan, Northern Illinois, 
Wisconsin, Minnesota), and the west coast. 


D. The clinical picture varies somewhat between the United States 
and Europe and Asia. The presentation in the United States is 
discussed below. 


E. Peak incidence is in June and July, with disease occurring from 
March through October. 


F Transmission from a tick that has been discovered and removed 
is very low. 


1. Transmission from infected nymphal ticks generally occurs 
only after 36—48 hours of attachment (longer for adult ticks). 


2. In 1 study, no erythema migrans developed from any tick 
bite in which the tick was removed in < 72 hours. 


G. Lyme disease is generally divided into 3 stages: 
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1. Early localized disease 
a. Skin findings are most common, usually a large area of 

localized erythema. 

(1) 80% of patients have an acute rash. 

(2) 50% of the rashes occur below the waist. 

(3) The mean diameter of the rash is 10 cm. 

(4) About 60% of the rashes are an area of 
homogeneous erythema. 

(5) About 30% of rashes are the more classic target 
lesion. 


(6) About 10% of the patients have multiple lesions. 


Only about 30% of patients with Lyme disease 
have the classic target rash on presentation. 


b. Other symptoms include 
(1) Myalgias and arthralgias (59%) 
(2) Fever (31%) 
(3) Headache (28%) 


2. Early disseminated disease (weeks to a couple of months 
after the bite) usually involves the central nervous system 


(CNS) and the heart. 


a. CNS disease is more common than cardiac and includes 
headache, facial nerve palsy, lymphocytic meningitis, 
and radiculopathy. 

b. Cardiac disease generally involves conduction 
abnormalities (heart block). 

3. Joint symptoms predominate late in the disease. 

a. Occur in about 60% of untreated patients beginning 
about 6 months after infection. 

b. Monoarticular knee arthritis is the most common 
finding. 

c. Intermittent attacks or an oligoarticular arthritis may 
also occur. 

d. A very small proportion of patients go on to have 
a chronic syndrome dominated by subjective 
complaints. 


Evidence-Based Diagnosis 


A. Definitive diagnosis of Lyme disease is based on clinical 
characteristics, exposure history, and antibody titers. 


B. Antibodies are insensitive early in the disease and are thus not 
helpful in the setting of acute infection. 


C. Antibodies are nearly 100% sensitive in the setting of arthritis. 


Treatment 


A. There are multiple antibiotic regimens effective in the treatment 
of localized and disseminated Lyme disease. 


B. Prophylactic treatment with a single dose of doxycycline given 
after a tick bite is effective at preventing Lyme disease but is 

generally not recommended given the low likelihood of being 
infected with Lyme disease after a recognized tick bite, even in 


endemic areas. 


C. Treatment of arthritis caused by Lyme disease consists of 4 weeks 
of oral antibiotics. 


D. Chronic symptoms that develop after appropriate treatment of 
Lyme disease do not respond to intensive antibiotic therapy. 
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Mrs. Ks synovial fluid aspiration yielded 25 mL of trans- 
lucent, yellow fluid. The WBC was about 55,000/mcL with 
56% PMNs. The Gram stain was negative, and crystal exam 
with polarized light microscopy demonstrates negatively 
birefringent crystals consistent with monosodium urate 
crystals, thus making the diagnosis of gout. 


The inflammatory joint fluid is consistent with the exam. Acute 
gout is commonly associated with very inflamed joints, often with 
very high WBC counts. The positive crystal exam makes the diag- 
nosis of gout. 

The patient was treated with NSAIDs and colchicine with a 
good response. Because this was Mrs. K’s first attack, prophylactic 
therapy was not instituted. 


CHIEF COMPLAINT 


PATIENT ZA 


Mrs. C is a 50-year-old woman who comes to your office 
complaining of joint pain. She reports the pain has been 
present for about 2 years. The pain affects her hands and 
her wrists. She describes the pain as “a dull aching” and 
“a stiffness.’ It is worst in the morning and improves over 
2-5 hours. She says that on particularly bad days she 
uses NSAIDs with moderate relief. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Although morning stiffness is common with many types of arthri- 
tis, Mrs. C’s prolonged symptoms are suggestive of an inflamma- 
tory arthritis. She does not seem to have other systemic symptoms, 
and she has no history of a recent infection. At this point, pivotal 
features are the polyarticular and inflammatory nature of the joint 
pain and the chronicity of the symptoms. 

Considering these points, as well as the fact that the patient is a 
middle-aged woman, RA has to lead the differential. The chronic- 
ity, age at onset, and joint distribution all support this diagnosis. 
Psoriatic arthritis can be indistinguishable from RA, especially 
early in its course, and needs to be considered. SLE can also present 
as a chronic, inflammatory arthritis. The patient is older than the 
average age of onset for SLE, and we have not heard about other 
organ system involvement. 

Degenerative arthropathies, such as OA and CPPD, should be 
considered, but the joint distribution and inflammatory nature of 
the arthritis makes these less likely. Table 27-5 lists the differential 
diagnosis. 


Ww 


Mrs. C is otherwise well, except for a history of mild hyper- 
tension managed with an angiotensin-receptor blocker. She 
reports no other joint pains. She does not have a history of 
psoriasis. 


Table 27-5. Diagnostic hypotheses for Mrs. C. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Rheumatoid Morning stiffness Clinical diagnosis 
arthritis Symmetric polyarthritis Rheumatoid factor 


Commonly involves the Anti-citrullinated 


MCP joints protein antibody 
Active Alternative 
Psoriatic arthritis Psoriasis Clinical diagnosis 
Dactylitis 


Spinal arthritis 
Often asymmetric 
Often involves the DIP joints 


Systemic lupus 
erythematosus 


Multisystem disease 
More common in women aided by serologies 
than in men and diagnostic 

In the United States, criteria 

more common in Asians, 

African Americans, African 

Caribbeans, and Hispanic 

Americans 


Clinical diagnosis 


Osteoarthritis Chronic arthritis in weight- 
bearing joints 

In the hands, DIP and PIP 
involvement more common 


than MCP involvement 


Radiograph of 
affected joints 


DIP, distal interphalangeal; MCP, metatarsophalangeal; PIP, proximal interphalangeal. 


Her vital signs are temperature, 3'7.1°C; BF 128/64 mm 
Hg; pulse, 84 bpm; RR, 14 breaths per minute. Her general 
physical exam is essentially normal. There is a 2/6 systolic 
ejection murmur. Joint exam reveals limited range of motion 
of the MCPs and wrists bilaterally. There is swelling of the 
third and fourth MCP on the right and the third on the left. 
There is pain at the extremes of motion and a boggy quality 
to the joints. A detailed skin exam is normal. The patient is 
wearing nail polish on the day of the visit. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: RA 


Textbook Presentation 


RA is most commonly seen in middle-aged patients with a symmetric 
polyarthritis manifesting itself with painful, stiff, and swollen hands. 
Morning stiffness is often a predominant symptom. Swollen and 
tender wrists, MCP, and proximal interphalangeal (PIP) joints are 
usually seen on exam. Laboratory evaluation may reveal an anemia 
of inflammation and positive RF and anti-citrullinated protein anti- 
body (ACPA, sometimes called anti-CCP). 


Disease Highlights 
A. RA is the paradigm for idiopathic inflammatory arthritides. 


B. The sine qua non of RA is the presence of an inflammatory 
synovitis, most commonly involving the hands. This synovitis 
eventually forms a destructive pannus that injures articular 
and periarticular tissue. 

C. RA is common and debilitating. 

1. The prevalence of RA is about 1%. 
2. As many of 28% of patients stop working within a year 
of diagnosis. 


RA should be considered in any adult with 
a chronic, symmetric polyarthritis. 


D. Common findings in RA are: 
1. Symmetric arthritis of the hands 
2. Presence of serum RF and ACPA 
3. Presence of radiographic changes typical of RA on hand and 
wrist radiographs. 


4. Prolonged morning stiffness (> 30—60 minutes) is a classic 
finding in those with inflammatory arthritis. 


Prolonged morning stiffness is a clue to an 
inflammatory arthritis. 


E. The joints most commonly involved are 
1. Hand 
a. Wrists, MCP, and PIP joints are most commonly affected. 
b. Distal interphalangeal (DIP) joints are often spared. 


c. Ulnar deviation of the MCPs as well as swan neck and 
boutonnière deformities are classic findings. 


d. Figure 27-2 shows a hand with some of the classic 
findings of RA. 
. Elbow 
Knee 
Ankle 


. Cervical spine 


WR WN 


a. Usually presents as neck pain and stiffness. 


b. C1-C2 instability can occur secondary to associated 
tenosynovitis. 


(1) This can produce cervical myelopathy. 
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Figure 27-2. Rheumatoid arthritis of the hand. 


(2) Advisable to radiographically image the cervical 
spines of patients with RA prior to elective 
endotracheal intubation. 


E Once RA is established, joint destruction begins to occur 
and can be seen on radiographs. The chronic synovitis causes 
erosions of bone and cartilage. 


G. Long-standing RA can cause severe joint deformity through 
destruction of the joint and injury to the periarticular structures. 
H. Nonarticular findings in RA 


1. Rheumatoid nodules, when present, are usually over 
extensor surfaces. 


2. Dry eyes are common. 

3. Pulmonary nodules or interstitial lung disease 

4. Pericardial disease 
a. Asymptomatic pericardial effusion is most common. 
b. Restrictive pericarditis can occur. 


5. Anemia of inflammation (see Chapter 6) is a typical finding 
in RA. 


Evidence-Based Diagnosis 


A. The diagnosis of RA can be difficult because it may resemble 
other causes of inflammatory arthritis around the time of onset. 


B. Morning stiffness is a not a useful diagnostic test for RA. Test 
characteristics for morning stiffness > 30 minutes: 
1. Sensitivity, 74-77%; specificity, 48-52% 
2. LR}, 1.4-1.6; LR-, 0.54-0.44. 


C. Serologies 
1. RF is a nonspecific test. 
a. It is occasionally positive in healthy people and in a 
number of inflammatory states such as infections, 
sarcoidosis, and periodontal disease. 
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b. The test characteristics of RF vary in different studies 
but a meta-analysis found the following: sensitivity, 
69%; specificity, 85%; LR+, 4.86; LR-, 0.38. 
2. ACPA is a newer test that is more predictive of RA than RF. 
The same meta-analysis found the following: sensitivity, 
62%; specificity, 95%; LR+, 12.46; LR-, 0.36. 


A positive ACPA is very predictive of a diagnosis 
of RA. 


3. In practice, RF and ACPA are used together. Patients are at 
high risk for RA when these tests are positive. 


D. The American College of Rheumatology (ACR) has developed 
diagnostic criteria for RA (Table 27-6). 
1. These criteria are meant to be used in patients who have 
clinical synovitis of at least 1 joint not explained by another 
disease. 


2. A score of = 6/10 fulfills the criteria. 


3. Although meant to standardize research and not to be used 
as diagnostic criteria, they are helpful in highlighting the 
clinical characteristics of RA. 

4, The test characteristics of the ACR criteria vary depending 
on when in the course of the illness they are evaluated and 
the end point used for the diagnosis of RA. Representative 
sensitivities and specificities: 62-84% and 60-78%, 
respectively. 


AE Other very specific findings are the presence of rheumatoid 


nodules (LR+ > 30) and consistent radiographic changes 
(LR+ 11). 


Table 27-6. 2010 American College of Rheumatology/ 
European League Against Rheumatism Classification 
Criteria for RA. 


Category Criteria Score 
Joint involvement 1 large joint 0 
2-10 large joints 1 
1-3 small joints 2 
4-10 small joints 3 
> 10 joints (small or large) 5 
Serology Negative RF and negative 0 
ACPA 
Low-positive RF or 2 


low-positive ACPA 


High-positive RF or 3 
high-positive ACPA 

Acute Phase Reactants Normal CRP and normal ESR 0 
Abnormal CRP or abnormal 1 
ESR 

Duration of symptoms < 6 weeks 0 
26 weeks 1 


RF, rheumatoid factor; ACPA, anti-citrullinated protein antibody; ESR, erythrocyte 
sedimentation rate; CRP, C-reactive protein. 


Treatment 


A. The treatment for RA is really the purview of the 
rheumatologist. 


B. 


C. 


Early, aggressive therapy is thought to markedly improve 
long-term outcomes. 


The treatments are often divided into those that treat the 
symptoms of the disease and those that modify the course 
of the disease. 


. The drugs used to treat the symptoms of the disease are: 
1. 


NSAIDs 
a. Generally used early in the course of the disease for 
symptom relief while a diagnosis is being made. 


b. Rarely, patients with very mild disease can remain on 
these medications alone. 


2. Corticosteroids 


a. Generally provide excellent symptom control but due to 
significant long-term side effects are used in the lowest 
dose and for the least time possible. 

b. Their effect on slowing joint destruction from RA is 
controversial. 


. Disease-modifying antirheumatic drugs (DMARDs) 
l. 


Traditional DMARDs include 
a. Hydroxychloroquine 

b. Methotrexate 

c. Leflunomide 

d. Sulfasalazine 


. Biologic DMARDs include 


a. Etanercept 
b. Infliximab 
c. Abatacept 
d. Rituximab 


. The newest DMARD tofacitinib is a drug that inhibits 


cytokine and growth factor signaling through interference 
with Janus kinases. 


4. A common course of therapy would begin with low- 


dose prednisone and methotrexate. In patients not 
adequately controlled, the next step is would be the 
addition of hydroxychloroquine or biologic, such as 
etanercept. 


MAKING A DIAGNOSIS 


The presentation of Mrs. C’s symptoms is typical for RA. She 
already fulfills 4 of the ACR criteria for RA. Further evaluation 
should be directed toward gathering other information that might 
suggest RA and make other diagnoses less likely. 


X 


A CBC with iron studies, RF, ACPA, and antinuclear anti- 


bodies (ANA) are done. Radiographs are ordered with fine 


details of the hands. 


Have you crossed a diagnostic threshold for 
r the leading hypothesis, RA? Have you ruled 


out the active alternatives? Do other tests 
need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: Psoriatic Arthritis 


Textbook Presentation 


Psoriatic arthritis most commonly presents as joint pain in middle- 
aged patients with a history of psoriasis. There are signs and symp- 
toms of an inflammatory arthritis often involving the wrists, MCP, 
PIP, and DIP joints. Exam of the skin reveals psoriasis and psoriatic 
nail changes. 


Disease Highlights 


A. Psoriasis is a very common skin disease that can be complicated 
by arthritis. 
B. Psoriatic arthritis is one of the seronegative spondyloarthropathies. 


1. The seronegative spondyloarthropathies are diseases 
characterized by inflammatory axial spine involvement, 
asymmetric peripheral arthritis, enthesopathy, and 
inflammatory eye diseases. 

2. Patients with these diseases classically have a negative ANA 
and RE, giving the group the “seronegative” moniker. 


3. Other seronegative spondyloarthropathies are ankylosing 
spondylitis, reactive arthritis, and the arthritis associated 
with inflammatory bowel disease. 


C. The distribution of the arthritis in psoriatic arthritis is variable 
but follows 3 general presentations: 
1. Oligoarthritis often involving large joints and the hands. 
Dactylitis, a swelling of the entire finger causing a “sausage 
digit” secondary to both arthritis and tenosynovitis, is a 
classic finding. 
2. A polyarthritis similar to RA 
3. A spinal arthritis 
D. Psoriatic arthritis can be indistinguishable from RA, especially 
early in the course of both diseases. 
1. Radiographs of the hands can show erosions. 
2. About 10% of patients with psoriatic arthritis have a 
positive RF. 
E. Distinguishing features include: 
1. Common involvement of DIP joints 
2. Spine involvement that is uncommon in RA 


3. Arthritis mutilans, a syndrome in which there is marked 
boney destruction around joints causing “telescoping digits.” 


Evidence-Based Diagnosis 
A. The most diagnostic feature of psoriatic arthritis is the presence 
of psoriasis. 
1. Psoriasis precedes the development of arthritis in about 
70% of cases. 
2. Arthritis and psoriasis begin contemporaneously in about 
15% of patients. 


3. 15% of patients do not have psoriasis (at the time of their 
arthritis diagnosis) although there may be a family history 
of the skin disease. 


B. A very careful skin exam should be done in all patients in 
whom the diagnosis is suspected. 
C. Nail findings 


1. Psoriasis can cause recognizable changes in the nails 
(pitted, “oil stained” nails). 


2. Nail changes occur in only about 20% of people with psoriasis 
but in about 80% of people with psoriasis and arthritis. 
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3. Nail changes are especially common in people with DIP 
arthritis. 


A detailed skin and nail exam is important 

when considering the diagnosis of psoriatic 
arthritis. Nail polish should be removed for 
the visit. 


Treatment 
The treatment of psoriatic arthritis is similar to the treatment 


of RA. 
Alternative Diagnosis: SLE 


Textbook Presentation 


SLE classically presents in a young woman with fatigue and arthri- 
tis, commonly of the hands. There are often suspicious findings in 
the history such as an episode of pleuritis or undiagnosed anemia. 


Disease Highlights 
A. SLE is a systemic autoimmune disease primarily affecting 
women of childbearing age. 
B. Various groups are more prone to disease. 
1. Female:male ratio is about 9:1. 
2. About 5% of patients report a first-degree relative with the 
disease. 
3. Women of color are most commonly affected. 


C. Almost every organ can be involved, although the joints, skin, 
serosa, and kidneys are most commonly affected. 


D. The pathogenesis of the disease is related to the formation of 
autoantibodies to a number of nuclear antigens. The ANA is 
the most common. 


E. The most common features of SLE, both at presentation and 
later in follow-up, are listed in Table 27-7. 


Table 27-7. Clinical manifestations of SLE at onset and 
during disease. 


Prevalenceat Prevalence at 
Signs and Symptoms Onset any Time 

Arthralgia 77% 85% 
Rashes 53% 78% 
Constitutional 53% 77% 
Kidney involvement 38% 74% 
Arthritis 44% 63% 
Raynaud phenomenon 33% 60% 

~ CNS involvement (most 24% 54% 
commonly headache) 
GI (most commonly abdominal 18% 45% 
pain) 
Lymphadenopathy 16% 32% 

“pleurisy _ 16% 30% 

” Pericarditis 13% 23% 


CNS, central nervous system; Gl, gastrointestinal; SLE, systemic lupus erythematosus. 
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Evidence-Based Diagnosis 


A. The diagnosis of SLE, especially in people with mild disease, 
can be difficult. 


B. The ACR has developed criteria to standardize the diagnosis 
for research purposes. 
1. The criteria are: 
a. Malar rash 
b. Discoid rash 
c. Photosensitivity 
d. Oral ulcers 
e. Arthritis (nonerosive arthritis) 
f. Serositis (pleuritis or pericarditis) 
g. Kidney disorder (proteinuria or cellular casts) 


h. Neurologic disorder (headache, seizures, or psychosis 
without other cause) 


i. Hematologic disorder (hemolytic anemia or any cytopenia) 

j- Immunologic disorder (anti-ds-DNA, anti-SM, or 
antiphospholipid antibodies) 

k. Positive ANA 


2. The diagnosis of SLE requires the presence of 4 or more of 
these criteria. 


3. Although the same reservations about using diagnostic 
criteria clinically that were discussed above in the section 
on RA apply here, the SLE criteria are frequently used. 


C. Newer diagnostic criteria have also been developed by the 
Systemic Lupus International Collaborating Clinics (SLICC) 
group. 

1. These criteria, referenced at the end of the chapter, give 


somewhat greater primacy to serologic and pathologic 
evidence of SLE. 


2. A patient may fulfill the criteria with biopsy-proven 


SLE nephritis and the presence of ANA or anti-ds- DNA 
antibodies. 


D. The test characteristics for the diagnostic criteria are given in 
Table 27-8. Also included in this table are the test characteris- 
tics for the various individual criteria. 


E. Satisfaction of the ACR criteria or the presence of the anti-Sm 
antibody is highly supportive of the diagnosis of SLE. Failure 
to fulfill the SLICC criteria or the absence of ANA argue 
strongly against SLE. 

E Autoantibodies 
1. Measuring autoantibodies in SLE provides important 

diagnostic information. 
2. ANA and anti-ds-DNA 
a. ANA is the most sensitive test for SLE. It is nonspecific. 
b. Anti-ds-DNA and anti-Sm are highly specific. They are 
also associated with the presence of lupus nephritis. 


c. ANA does not vary with disease activity while 
anti-ds-DNA does. 


A negative ANA essentially rules out SLE. A 
positive anti-ds-DNA or anti-Sm essentially 
rules in SLE. 


d. Staining patterns are often reported with the ANA. 


(1) These patterns correlate, to some extent, with the 
other specific antibodies discussed below and their 
use has, to a great extent, been supplanted by 
these tests. 


Table 27-8. Test characteristics for the ACR and SLICC 
criteria and individual criteria in the diagnosis of SLE. 


Finding Sensitivity Specificity | LR+ LR- 
ACR criteria 83% 96% 21 0.18 
SLICC criteria 97% 84% 6.1 0.04 
Oral ulcers 44% 92% 6.0 0.61 
Nonscarring alopecia 32% 96% 7.4 0.71 
Serositis 35% 97% 12.6 0.66 
Kidney disorder 33% 96% 9.1 0.70 
Leukopenia 46% 95% 8.9 0.57 
Anti-ds-DNA 57% 96% 13.9 044 
ANA 96% 45% srg 077 
Anti-Sm 26% 99% 20.0 0.75 
Low complement 59% 93% 7.9 0.44 


ACR, American College of Rheumatology; ANA, antinuclear antibody; SLICC, The 
Systemic Lupus International Collaborating Clinics; SLE, systemic lupus erythematosus. 
Data from Petri M, Orbai AM, Alarcón GS et al: Derivation and validation of the Systemic 
Lupus International Collaborating Clinics classification criteria for systemic lupus 
erythematosus, Arthritis Rheum. 2012 Aug;64(8):2677-2686. 


(2) In general, the meanings of the staining patterns are 
as follows: 


(a) Homogeneous: Seen in SLE, RA, and drug- 
induced lupus 

(b) Peripheral: Most specific pattern for SLE 

(c) Speckled: Least specific pattern. Commonly seen 
with low titer ANAs in people without rheumatic 
disease 

(d) Nucleolar: Common in patients with scleroderma 
and Raynaud phenomenon. 

3. Other serologies are helpful because they tend to be associated 
with various subsets of disease. 


a. Anti-RNP: Associated with Raynaud phenomenon and 
myositis and highly sensitive for mixed connective tissue 
disease. 


b. Anti-SSA/Ro and anti-SSB/La: Associated with Sjégren 
syndrome and photosensitivity 


c. Anti-ribosomal P: Highly specific for SLE 
4, Table 27-9 outlines a variety of serologies that may be obtained 
in persons in whom rheumatologic disease is suspected. 
G. Complement 


1. Complement levels are helpful in tracking the activity of 
SLE but are nonspecific. 


2. C3, C4, and CH50 levels tend to decline during episodes 
of lupus activity. 


Treatment 


A. Similar to RA, the treatment of SLE is complicated and the 
purview of the rheumatologist. 


B. In general, NSAIDs, corticosteroids, and immunosuppressants 
are the mainstays of therapy. 


C. NSAIDs are generally used for symptomatic relief of inflam- 
matory symptoms with careful monitoring because of their 
potential nephrotoxic effects. 


Table 27-9. Common serologies in rheumatologic diseases. 


Antibody Clinical Association 


Anti-ds-DNA Nephritis in SLE 


Raynaud phenomenon and 
myositis in SLE 


Sjögren syndrome and skin 
disease in SLE 


Anti-DNA topoisomerase | (Scl-70), 
anti-RNA polymerase | and III 


ANCA Many vasculitic diseases 
including 
granulomatosis with polyangiitis, 
microscopic polyangiitis, and 
eosinophilic granulomatosis with 
polyangiitis 


Anti-GBM Anti-GBM antibody (Goodpasture 
disease) 


ANCA, anti-neutrophil cytoplasmic antibody; anti-GBM, anti-glomerular basement 
antibodies; SLE, systemic lupus erythematosus. 
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D. Corticosteroids and hydroxychloroquine are commonly used 
in long-term therapy and high-dose corticosteroids are used 
for disease exacerbations. 


E. Cyclophosphamide, mycophenolate mofetil, and azathioprine 
are the most commonly used immunosuppressants in SLE. 
They are used most widely for the treatment of lupus nephritis. 


CASE RESOLUTION 


Mrs. C’s laboratory and radiology test results are as fol- 
lows: Hb, 10.5 g/dL; HCT, 31.0%; serum ferritin, 95 ng/mL 
(nl > 45 ng/mL); serum iron, 36 mcg/dL (nl 40-160 mcg/dL); 
TIBC, 200 mcg/dL (nl 230-430 mcg/dL); RF, 253 inter- 
national units/mL (nl < 10 international units/mL); anti- 
CCP 1000 units/mL (nl < 100 units/mL) ANA, 2560 titer 
(nl < 80); anti-ds-DNA, < 10 titer (nl < 10); radiographs of 
hand, periarticular erosions of the 3 clinically involved MCP 
joints. 


The diagnosis of RA is now fairly certain. The clinical picture, as 
well as the laboratory tests showing an anemia of chronic inflam- 
mation, elevated RF and anti-CCP, and positive ANA, all sup- 
port the diagnosis. (About 40% of patients with RA have positive 
ANAs.) While the first step in management is to control Mrs. C’s 
symptoms (NSAIDs and prednisone are likely to accomplish 
this), she should be referred immediately to a rheumatologist so 
DMARD therapy can be initiated. There are already signs of joint 
destruction on the radiographs. 


CHIEF COMPLAINT 


PATIENT y 


Ms. T is a 21-year-old woman who comes to see you com- 
plaining of rash and joint pain for the past 2 days. She 
reports being well until 2 days ago when she awoke with pain 
in both knees and mild pain in both wrists. No other joints 
were involved. She also noted a nonpruritic rash on her dis- 
tal arms and legs. She describes the rash as “splotchy.’ 
The joint pain has worsened over the last 2 days, and she 
reports that both her knees are swollen. 


At this point, what is the leading hypothesis, 
r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Ms. T has acute onset polyarticular joint symptoms. From her 
history of knee swelling, it is likely that she has arthritis rather 
than arthralgia. The pivotal points are acute onset and polyar- 
ticular involvement. Considering these points, and limiting the 
differential diagnosis based on the patients demographics and 


associated symptoms, we are able to come up with a fairly short list 
of probable etiologies. 

Given the acuity of the illness, infectious arthritides need to 
be strongly considered. Many viral illnesses can cause arthritis. 
Parvovirus is probably the most common. Bacterial illnesses can 
cause polyarthritis in myriad ways. Septic arthritides, discussed 
above, can be polyarticular as can disseminated gonorrhea. Bac- 
terial endocarditis can cause aseptic polyarthritis and can cause 
arthralgias. Acute rheumatic fever classically causes a migratory 
polyarthritis and rash. Lyme disease, discussed above, is most com- 
monly monoarticular but can present in a polyarticular fashion. 
Reactive arthritis, occurring after enteric or urogenital infections, 
is also a possibility. 

Although less likely, given the acute onset, primary rheuma- 
tologic diseases must also be considered. In a young woman with 
arthritis and a rash, SLE needs to be included on the differential 
diagnosis. As discussed above, rash, arthralgias, and arthritis are 
among the most common presenting symptoms in patients with 
SLE. In addition to the acuity of the onset, the lack of other 
organ system involvement would be a little unusual for patients 
with SLE. RA would be less likely given the patient’s age; how- 
ever, Still disease, a variant of RA, may present acutely in young 
patients. 

Given that the viral arthritides are more common than bacte- 
rial ones and, as far as we know, the patient has been previously 
well, viral arthritis is probably more likely than bacterial disease. 
Table 27-10 lists the differential diagnosis. 
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Table 27-10. Diagnostic hypotheses for Ms. T. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 


Leading Hypothesis 


Viral arthritis, Parvovirus infection often Antibody titers and 
parvovirus most includes viral symptoms, serology 
common joint pain and rash 


Systemic lupus 
erythematosus 


Multisystem disease 
More common inwomen aided by serologies 
than men and diagnostic 

In the United States, criteria 

more common in Asians, 

African Americans, 

African Caribbeans, and 

Hispanic Americans 


Clinical diagnosis 


Rheumatic fever Migratory polyarthritis 
Carditis 


Erythema marginatum 


Fever with monoarticular 
or polyarticular arthritis 


Bacterial arthritis 
(gonococcal or (or other body) 
nongonococcal) fluid cultures 


Positive synovial 


Reactive arthritis History of recent colonic 
or urogenital infection 
Presence of arthritis, 


urethritis, and iritis 


Clinical diagnosis 


y 


On further history, Ms. T reports that, for the last 
2-5 days she has experienced fatigue, myalgias, and fever 
to 39.4°C. There were no other symptoms. 


She reports no travel outside Chicago, where she is a col- 
lege junior, for the last year. She reports no known exposure to 
ticks and admits that she is seldom outside of the city. She 
does not use recreational drugs. She is not sexually active. 


On physical exam, she appears healthy. Her vital signs 
are temperature, 56.9°C; BF 106/65 mm Hg; pulse, 
84 bpm; RR, 14 breaths per minute. On extremity exam, her 
wrists have normal range of motion but there is pain with 
extremes of flexion and extension in the wrists and MCPs. 
There is mildly decreased range of motion and warmth in the 
knees as well as small effusions. 


Skin exam reveals a diffuse erythematous rash with 
macules on the hands, feet, and distal extremities. Palms 
and soles are spared. The remainder of the exam is normal. 
There is no heart murmur. 


The patient’s history supports our initial hypothesis. The his- 
tory of a recent febrile illness makes a viral or other postinfectious 
arthritis most likely. Lyme disease and bacterial endocarditis are 
very unlikely given her lack of suspicious exposure and the fact that 
she is otherwise presently well. SLE remains on the differential but 
is less likely. 


In a patient with acute polyarthritis, a detailed 
history of recent illnesses must be taken. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Parvovirus 


Textbook Presentation 


Parvovirus is commonly seen in young people who are in contact 
with children (mothers, teachers, daycare workers, and pediatri- 
cians). Symptomatic parvovirus may present with a flu-like illness, 
macular rash, arthralgias/arthritis, or any combination of these 
symptoms. Joint symptoms generally improve over the course of 
weeks. 


Disease Highlights 
A. There are 5 major manifestations of parvovirus infection in 
humans. 

1. Erythema infectiosum (fifth disease) in children 

2. Acute arthropathy in adults 

3. Transient aplastic crises in patients with chronic hemolytic 
diseases 

4. Chronic anemia in immunocompromised persons 

5. Fetal death complicating maternal infection prior to 
20 weeks gestation. 

B. In adults, infection usually includes some combination of viral 
symptoms, arthritis, and rash. 

1. Nonspecific viral symptoms are seen in about half of 
infected patients and include fever, malaise, headache, 
myalgia, diarrhea, and pruritus. 

2. Arthropathy accompanies about 30% of adult infections. 
a. The arthritis is a symmetric polyarthritis. 


b. Commonly involved joints are elbows, wrists, knees, 
ankles, feet. 


3. The rash is seen in about 35% of people and lasts 2-3 days. 


a. Itis usually a peripheral macular rash that occasionally 
spreads to the trunk. 


b. Many different rashes have been described. 


C. The incidence of parvovirus infection peaks between January 
and June. 


D. Attack rates are 50-60%. 
E. Contact with children is common among patients. 


F. Other viruses cause arthritis less commonly (Table 27-11). 


Evidence-Based Diagnosis 


A. The diagnosis of parvovirus is made by identifying parvovirus 
specific IgM in the serum of patients with a suspicious 
symptom complex. 


B. The differential diagnosis of parvovirus includes SLE and 
the differentiation of these diseases can be challenging. 
1. Both may present with arthritis, arthralgias, and rash. 
2. Both are more common in women than men. 


3. ANA can be transiently elevated in patients with 
parvovirus. 


Table 27-11. Other viral causes of arthritis.’ 


Virus Disease Characteristics 


Rubella Seen in about 50% of infections 
Occurs occasionally with vaccination 


Associated with rash 


Hepatitis B Arthritis usually precedes jaundice but is 
associated with transaminitis 
Rash may be present 

HIV May be symptom of seroconversion 


'Mumps, arboviruses, adenoviruses, coxsackieviruses, and echoviruses are all associated 
with arthritis. 


Treatment 
A. The treatment of parvovirus is symptomatic. 
B. NSAIDs generally provide good relief of symptoms. 


C. Symptoms usually resolve within a couple of weeks, but as 
many as 10% of patients have symptoms that last longer. 


MAKING A DIAGNOSIS 


7 


Ms. T was treated with NSAIDs and given a return appoint- 
ment in 1 week. Laboratory tests were performed and 
revealed the following: basic metabolic panel, normal; liver 
biochemical tests, normal; WBC, 6800/mcL; Hb, 12.9 g/dL; 
HCT, 37.9%; platelet, 182,000/mcL; ESR, 68 mm/h; rapid 
strep test, negative. HIV test, ANA, streptococcal antibody 
titers, blood cultures, and parvovirus titer were pending 
when she left her first appointment. 


Have you crossed a diagnostic threshold for 
r the leading hypothesis, parvovirus? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Parvovirus, or another viral arthritis, is highest on the differen- 
tial diagnosis. Laboratory testing to rule in the most likely disease 
and rule out other possible diseases is essential. The normal liver 
biochemical tests rule out hepatitis B as the cause of the patients 
symptoms. Negative blood cultures will make endocarditis even 
less likely than it is based on the history alone. Lyme disease was 
thought so unlikely that serologies were not sent. Stool cultures 
were sent to evaluate the possibility of a reactive arthritis. 


Alternative Diagnosis: Reactive Arthritis 


Textbook Presentation 


Reactive arthritis classically presents as a subacute, oligoarticular 
arthritis, often involving the knees, ankles, and back. Physical 
exam reveals arthritis. There may be a history of an antecedent 
infection and symptoms of urethritis and conjunctivitis. 


Disease Highlights 


A. Reactive arthritis is an acute arthritis complicating enteric and 
urogenital infections. 
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B. Manifestations of the disease begin 1—4 weeks after the 
inciting infection, but more often than not, the inciting 
infection is asymptomatic. 


Reactive arthritis often presents without an 
apparent antecedent infection. 


C. Reactive arthritis is one of the seronegative spondyloar- 
thropathies and thus shares features with other diseases in 
this class. 

1. The arthritis is typically an asymmetric oligoarthritis, 
usually involving the large joints of the lower extremities. 
a. Knees, ankles, and joints in the feet are the most 
common locations. 


b. Dactylitis, heel pain, and back pain also occur in 
50-60% of patients. 
2. Presence of the HLA B-27 antigen predicts more severe 
arthritis and more protracted disease. 


D. The presentation of reactive arthritis often includes extra- 
articular manifestations such as enthesitis, tendinitis, bursitis, 
urethritis, or conjunctivitis. 


1. Urethritis is frequently the first finding followed by eye 
findings and then arthritis. 


2. Other associated findings include rash, nail changes, and 
oral ulcers. 


3. Table 27-12 shows the prevalence of various findings from 
an early study. 
E. The bacteria commonly implicated in reactive arthritis are 
1. Shigella 
2. Salmonella 
3. Yersinia 
4. Campylobacter 
5. Chlamydia 


F. The incidence of reactive arthritis varies by organism. 
1. Studies of outbreaks of gastrointestinal infections have 
provided incidences of 0-29%. 


2. Population-based studies, performed on people who had 
positive stool cultures for an enteric pathogen, have yielded 
incidence on the order of 1-3 cases/100,000. 


Table 27-12. Features of reactive arthritis. 


Feature Prevalence 
History of diarrhea 6% 
Urethritis 46% 
Conjunctivitis 31% 
Fever > 38.3°C 32% 
Location of arthritis 
Knees 68% 
Ankles 49% 
Feet 64% 


Data from Arnett FC. Incomplete Reiter's syndrome: Clinical comparisons with classical 
triad, Ann Rheum Dis. 1979;38 Suppl 1:supp! 73-78. 
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G. Gastrointestinal infections are equally likely to be the inciting 
event in men and women. Arthritis complicating chlamydial 
infection is rare in women. 


H. The age at diagnosis is generally in the 30s. 


Evidence-Based Diagnosis 
A. The diagnosis is a clinical one. 


B. Although there are no agreed upon diagnostic criteria, proposed 
ones have included major criteria (asymmetric monoarticular or 
oligoarticular arthritis of the lower extremities and a preceding 
enteric or urogenital infection) and minor criteria (evidence 
of a triggering infection or persistent evidence of synovial 
inflammation). 


C. A high clinical suspicion is warranted in a young patient with 
an inflammatory, asymmetric oligoarthritis. 


Treatment 
A. In most patients, symptoms resolve within 1 year. 
B. NSAIDs are useful in treating the acute symptoms. 


C. Culture-positive enteric or chlamydial infections should 
be treated. 


D. A subset of patients experience relapse, development of a 
chronic arthritis, or development of ankylosing spondylitis. 


E. There has been some recent suggestion that patients with a 
chronic arthritis, negative traditional cultures, but evidence of 
persistent chlamydial infection (positive synovial fluid or blood 
polymerase chain reaction [PCR]) be treated with antibiotics. 


Alternative Diagnosis: Rheumatic Fever 


Textbook Presentation 


Rheumatic fever classically presents in a child in the weeks following 
streptococcal pharyngitis. The 5 cardinal manifestations are arthri- 
tis, carditis, rash, subcutaneous nodules, and chorea. The arthritis is 
typically migratory, involving the knees, ankles, and hands. 


Disease Highlights 
A. Rheumatic fever is an inflammatory disease that follows 
streptococcal pharyngitis by 2—4 weeks. 


B. Unlike in children, clinical documentation of a previous strep- 
tococcal infection is rare in adults and the most pronounced 
symptoms are joint pain and stiffness. 

C. The arthritis is classically a migratory polyarthritis. 

1. Individual joints are usually affected for less than a week. 

2. The joints in the legs are usually affected first. 

3. Subjective complaints are often more prominent than 
objective findings. 

D. Carditis 


1. May involve any, or all, parts of the heart—pericarditis, 
myocarditis, endocarditis, or pancarditis. 


Table 27-13. Jones criteria for the rheumatic fever. 


Major Criteria Minor Criteria 
Polyarthritis Fever 
Carditis (pericarditis, myocarditis, | Arthralgia 
endocarditis) 
* Phares a... | Inflammatory markers (eg, CRP, ESR) 


Rash—Erythema marginatum, 
subcutaneous nodules 


PR segment prolongation 
CRP, C-reactive protein; ESR, erythrocyte sedimentation rate. 


2. Endocarditis commonly causes valvular lesions that may 
progress over years to symptomatic valve disease, especially 
mitral stenosis. 


Evidence-Based Diagnosis 
A. The diagnosis of rheumatic fever is based on the Jones Criteria. 


B. The criteria require evidence of an antecedent group A strep- 
tococcal infection (culture, antibody titer) with either 2 major 
criteria or 1 major and 2 minor criteria (Table 27-13). 


Treatment 


A. Anti-inflammatories 
1. Aspirin is the mainstay of therapy. 


2. Corticosteroids are given to patients with severe carditis. 


B. Antibiotics 
1. Penicillin for eradication of streptococcal infection. 


2. Lifelong prophylactic therapy with penicillin is usually 
recommended after the initial therapy. 


CASE RESOLUTION 


Parvovirus clearly fits this patient’s presentation. Reactive arthritis 
is possible although the patient has not had a gastrointestinal or 
urogenital infection. Rheumatic fever seems less likely. Although 
she does have multiple Jones criteria (polyarthritis, arthralgia, ele- 
vated erythrocyte sedimentation rate [ESR]) and although the lack 
of a sore throat during the recent illness is not terribly helpful, the 
patient does not have a migratory arthritis or evidence of present 
streptococcal carriage. 


z 


Ms. Ts final test results included negative streptococcal 
antibody titers and blood cultures. Her ANA was positive 
(titer 1:60) as was her parvovirus IgM. She was treated 
with NSAIDs with good relief of her symptoms. Her rash 
resolved over 3-4 days, and joint pain was gone at a 
follow-up visit 2 weeks later. 


CHIEF COMPLAINT 


PATIENT W 


Mr. L is a 55-year-old man who comes to see you com- 
plaining of right hip pain. He reports suffering with the pain 
for about 2 years. The pain is worst in the morning and 
evening. In the morning, it is associated with stiffness. 
The stiffness lasts about 5 minutes and then improves. 
At the end of the day he routinely feels a dull ache that 
is worse if he has had a very active day. He recently noticed 
that he is unable to cross his legs (right over left) without 
discomfort. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. Lisa middle-aged man with chronic, monoarticular symptoms. 
The time course, single joint involvement and noninflammatory 
nature of the process (we have not heard about warmth, erythema, 
or prolonged morning stiffness) are the pivotal points in this case. 

Reviewing the initial differential diagnosis, the articular process 
that best fits the history is OA, a chronic, noninflammatory, often 
monoarticular arthritis. OA is so common in older adults that it 
becomes the diagnosis to disprove in all patients who have pain 
at all consistent with OA. The disease most commonly affects the 
fingers, knees, hips, and spine. CPPD, as was discussed previously, 
is another chronic degenerative arthritis that could produce similar 
symptoms and should be considered. 

In patients with noninflammatory monoarticular symptoms, 
we also have to consider the specific periarticular symptoms that 
can affect the particular joint. 

When considering the periarticular syndromes that cause 
hip pain, it is important to identify where exactly the patient feels 
the pain. Lumbar spine disease with radicular symptoms can cause 
pain in the buttocks or lateral hip. Trochanteric bursitis is a com- 
mon cause of lateral hip pain. Inguinal hernias may cause groin 
pain. Femoral stress fractures may cause groin or lateral hip pain. 
Although such stress fractures are rare and are most commonly 
seen in young women, they should not be missed. Use of bisphos- 
phonates or corticosteroids should raise the possibility of other 
causes of hip abnormalities, femoral shaft fractures and osteone- 
crosis, respectively. Table 27-14 lists the differential diagnosis. 


“Hip pain” is a nonspecific complaint. It is 
important to identify the exact location of the 
pain. 


Wy 


When asked to pinpoint the location of his pain, Mr. L reports 
that he primarily feels it in the groin. Rest, ipuprofen, and 
heat all seem to help the pain. He comes in today because 
he is in more constant pain, and he has begun to limp on bad 
days. His past history is remarkable only for mild asthma. 
He denies any previous injury to the hip. He has never been 
hospitalized or taken corticosteroids. His only medication 
is albuterol. 
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Table 27-14. Diagnostic hypotheses for Mr. L. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Osteoarthritis Chronic pain in Radiograph of 


weight-bearing joints 


affected joints 


May present as 
chronic or acute 
arthritis 


Demonstration of 
crystals in synovial 
fluid or classic 
radiographic 
findings 


Pain worse with 
straining 


Lateral hip pain 
Tenderness over the 


Physical exam 
Response to 
injection therapy 


Lumbar nerve root 
compression raise MRI 


Most common MRI 

in young women Bone scan 
involved in weight- 

bearing exercise 


Femoral stress 
fractures 


CPPD, calcium pyrophosphate deposition disease. 


Vital signs are temperature, 37.0°C; RR, 12 breaths 
per minute; BF 132/70 mm Hg; pulse, 72 bpm. On physical 
exam, there is no warmth, erythema, or tenderness around 
the hip or over the trochanteric bursa. Testicular and hernia 
exam are normal. Flexion and extension of the right hip are 
nearly normal. There is decreased range of motion in hip 
rotation with about 10 degrees in internal rotation and 
20 degrees in external rotation. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: OA 


Textbook Presentation 


OA most commonly presents in older patients as chronic joint 
pain and stiffness. Pain is usually worse with activity and improves 
with rest. Knees, hips, and hands are most commonly affected. On 
examination of the joints, there is bony enlargement without sig- 
nificant effusions. Mild tenderness may be present along the joint 
lines. There is limited range of motion. Radiographs are diagnostic. 


Disease Highlights 


A. OA is a disease of aging, with peak prevalence in the eighth 
decade. However, as obesity is a risk factor, it may be seen in 
much younger people with severe obesity. 
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B. More common in women than men 


C. Although often referred to as “wear and tear” arthritis, the 
pathophysiology is actually quite complicated. 


D. Joint destruction manifests as a loss of cartilage with change 
to the underlying bone seen as bony sclerosis and osteophyte 
formation. 


E. Joint distribution 

1. OA is most common in the knees, hips, hands, and spine. 

2. Nearly any joint can be affected. 

3. Non—weight-bearing joints other than the hand, such as 
the elbow, wrist, and shoulder, are less commonly affected 
by OA. The ankle is also not a common location. 

FE Classic symptoms include 
1. Pain with activity 
. Relief with rest 
. Periarticular tenderness 
. Occasional mildly inflammatory flares 


vV AUN 


. Gelling: Joint stiffness brought on by rest and rapidly 
resolving with activity. 


nN 


. Late in the disease, constant pain with joint deformation 
and severe disability is common. 
G. Physical exam findings 


1. In general, there is bony enlargement, crepitus, and 
decreased range of motion without signs of inflammation 
or synovial thickening. 


2. Knee 
a. Crepitus 
b. Tenderness on joint line 


c. Varus or valgus displacement of the lower leg related to 
asymmetric loss of the articular cartilage. 


3. Hip 
a. Marked decrease first in internal and then external 
rotation 
b. Groin pain with rotation of the hip 
4. Hand 
a. Tenderness and bony enlargement of the first 
carpometacarpal joint 
b. Joint involvement in decreasing order of prevalence is 


DIP, PIP, MCP. 

c. Heberden nodes (prominent osteophytes of the 
DIP joints) 

d. Bouchard nodes (prominent osteophytes of the 
PIP joints) 

e. Figure 27-3 shows a hand with some of the classic 
findings of OA. 

5. Spine 

a. Signs of spinal OA vary depending on location. 

b. Pain and limited range of motion are common. 

c. Radicular symptoms resulting from osteophyte 
impingement on nerve roots is seen. 

d. Spinal stenosis with associated symptoms (radiculopathy 
and pseudoclaudication) can result from bony hypertrophy 
(see Chapter 7, Back Pain). 


Evidence-Based Diagnosis 


A. The diagnosis of OA is clinical, based on a compatible history, 
physical exam, and radiologic findings. 


SS 

SS 

SS 
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Figure 27-3. Osteoarthritis of the hand. 


B. Because of the high prevalence of OA, the diagnosis should 
lead the differential in any patient with suspicious symptoms. 
C. Diagnostic criteria have been established. 
1. Hand 
a. Pain, aching, or stiffness 
b. Three of the following 


(1) Hard tissue enlargement of at least 2 of the 
following joints: 


(a) Second and third DIP joints 

(b) Second and third PIP joints 

(c) First MCP joint 
(2) Hard tissue enlargement of 2 or more DIP joints 
(3) Fewer than 3 swollen MOP joints 


(4) Deformity of at least 1 of the joints listed in above 
entries a through c. 


2. Hip 
a. Hip pain 
b. Two of the following: 
(1) ESR < 20 mm/h 
(2) Osteophytes on radiograph 
(3) Joint-space narrowing on radiograph 
3. Knee: There are multiple criteria, the easiest to remember is 
a. Knee pain 
b. Osteophytes on radiograph, and 
c. One of the following 
(1) Age older than 50 years 
(2) Stiffness < 30 minutes 
(3) Crepitus 
D. The test characteristics for these criteria are shown in 


Table 27-15. 


Table 27-15. Test characteristics for the diagnostic criteria 


of OA. 

Joint Sensitivity Specificity LR+ LR- 
Hand 94% 87% 42 0.07 
Hip 89% 91% 9.9 0.12 
Knee 91% 86% 6.5 0.1 


OA, osteoarthritis. 


Treatment 


A. Nonpharmacologic 
1. Patient education and improved social support have 
been shown to improve pain and improve the efficacy of 
pharmacologic interventions. 


2. Weight loss decreases the symptoms of lower extremity OA. 


3. Physical and occupational therapy can help patients with 
functional impairment due to OA. 


B. Pharmacologic 
1. There is a remarkable amount of controversy regarding 
the most effective therapies for OA. The controversy stems 
from the lack of high-quality, comparative, long-term trials 
of therapies. 


2. Acetaminophen 


a. Frequently used as initial therapy given its low side- 
effect profile. 


b. Recent data has questioned its efficacy. 


3. NSAIDs are probably more effective than acetaminophen 
for severe OA. 


4, Oral combinations of glucosamine and chondroitan sulfate 
probably are modestly effective in some patients and have a 
very favorable side-effect profile. 


5. Intra-articular medications 


a. Intra-articular corticosteroids are very effective for pain 
relief in acute flares of OA. 
b. Hyaluronic acid given by intra-articular injection may 
provide a small benefit to some patients. 
6. Tramadol and opioid analgesics are reasonable choices for 
patients with severe symptoms. 


C. Surgical 
1. Arthroscopic surgery for OA is probably ineffective. 


2. Hip and knee replacement can have remarkable effects 
on decreasing pain and improving function in patients in 
whom conservative therapy has failed. 


MAKING A DIAGNOSIS 


Mr. Ls history and physical exam are very suggestive of OA, but 
CPPD remains a possibility. Most of the periarticular syndromes 
that were considered initially have been made unlikely by the 
exam. Lumbar spine disease with radicular symptoms would not 
cause the limited range of motion that is seen on the patient's 
exam. The predominant symptom in patients with trochanteric 
bursitis is tenderness over the bursa. Mr. L does not have a hernia 
on exam. Femoral stress fractures may cause groin pain but should 
not really cause limited range of motion. That said, this is a diag- 
nosis that must not be missed, so further consideration should 
be given. 
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The working diagnosis of OA was made and the patient was 
given 1000 mg of acetaminophen twice daily. A radiograph 
was ordered. 


Have you crossed a diagnostic threshold for 
r the leading hypothesis, OA? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: Femoral Stress Fractures 


Textbook Presentation 

Femoral stress fractures are most commonly seen in young female 
athletes. Symptoms begin acutely with groin pain that persists and 
worsens as the day progresses. On physical exam, there is often 
mild tenderness over the proximal one-third of the femur. Range 
of motion of the hip is normal. Radiographs are usually normal. 


Disease Highlights 


A. Like other types of stress fractures, femoral stress fractures are 
most common in: 


1. Athletes who have recently increased their level of training 
2. Women 
3. Persons with decreased bone density 
B. The most common stress fractures are tibial and metatarsal. 
C. Femoral stress fractures usually present with hip or groin pain 
with preserved range of motion of the hip. 
Evidence-Based Diagnosis 


A. Stress fractures in general and femoral stress fractures in 
particular are often not seen on initial radiographs. 


B. MRI and bone scans are considered the diagnostic test of choice. 


Treatment 


A. Many stress fractures heal with reduced physical activity and 
short-term immobilization. 


B. Femoral stress fractures may resolve with decreased weight 
bearing (crutches) or may require casting or internal fixation. 


CASE RESOLUTION 


7 


The patient's hip radiograph showed changes consistent 
with OA. 


The combination of a high clinical suspicion, pain, and 
consistent findings on a radiograph confirms the diagnosis. 


REVIEW OF OTHER IMPORTANT DISEASES 
Periarticular Syndromes 


There are textbooks written about the numerous periarticular syn- 
dromes that commonly present to primary care physicians, ortho- 
pedists, and rheumatologists. Table 27-16 briefly outlines some of 
the most common. 
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Table 27-16. Some common periarticular pain syndromes. 


Area of Pain Diagnosis History Physical and Diagnostic Evaluation 
Neck and Cervical strain Common cause of “stiff neck” in patient who is Spasm of the cervical and upper back muscles 
shoulder otherwise well Neck pain often worst with lateral flexion 
Often noticed upon wakening Head tilt often present 
Cervical radiculopathy Pain and stiffness of cervical spine, usually with Spurling test: sensitivity, 30%; specificity, 93% 
radiation to upper back and arm MRI diagnostic 
Occasionally manifests solely as pain between 
spine and scapula 
Subacromial or rotator cuff Shoulder pain, often subacute onset, often Positive painful arc test 
disorder worse at night 
Rotator cuff tear Pain similar to above Positive internal or external rotation lag test 
Occurs after injury in younger patients MRI diagnostic 
Often spontaneous in older patients 
Elbow Lateral and medial Pain over tendon insertion on medial and lateral Tenderness at site of pain 
epicondylitis epicondyle Exacerbated with wrist flexion (medial) or 
extension (lateral) 
Olecranon bursitis Pain over olecranon bursa Tenderness and swelling over the olecranon bursa 
Hand DeQuervain tenosynovitis Pain at the lateral base of the thumb Worse with pincer grasp 
Positive Finkelstein maneuver (ulnar deviation 
of wrist with fingers curled over thumb) 
Hip Trochanteric bursitis Pain over bursa Tenderness over bursa 
Patient often notes pain when lying on area at Sometimes visualized on radiograph 
night 
Meralgia paresthetica Pain or numbness over lateral thigh Neuropathic-type pain 
Often after weight gain or loss Abnormal sensation over lateral femoral 
cutaneous nerve distribution 
Knee Patellofemoral syndrome Anterior knee pain, often worse climbing or Crepitus beneath patella 


descending stairs 


Meniscal and ligamentous 
injuries 


Ligament injuries tend to be traumatic 
Classically associated with the knee giving way 
Meniscal injuries may be traumatic or degenerative 
Knee locking is classic 


Ligament injuries will manifest as laxity on exam 
Meniscal injuries as a click 
MRI is diagnostic 


Foot and ankle 


Pain over distal tendon 
Pain and stiffness worse after inactivity 


Pain anterior to heel 
Worse with first standing 


History usually diagnostic 
Radiograph may show heel spur 


Pain between the second and third or third and 
fourth metatarsal heads 


Tenderness between the second and third or 
third and fourth metatarsal heads 


Diffuse pain syndrome 
Often nonrestorative sleep 


Diagnosis depends on tenderness at 11 or more 
specific locations 


Polymyalgia rheumatica 


CRP, C-reactive protein; ESR, erythrocyte sedimentation rate. 
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| have a patient with acute kidney injury. How do | 
determine the cause? 


Ernie L. Esquivel, MD 


CHIEF COMPLAINT 


PATIENT N 


Mr. T is 77-year-old man with acute kidney injury (AKI). 


What is the differential diagnosis of AKI? How 
would you frame the differential? 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


AKI is a broad clinical syndrome defined by an abrupt decrease in 
kidney function over a period of hours to days, characterized by a 
rise in serum creatinine or a decrease in urinary output. The time 
frame of development and persistence of kidney damage defines a 
spectrum that extends to acute kidney disease (AKD) and chronic 
kidney disease (CKD). Table 28-1 summarizes the current diag- 
nostic criteria and staging for AKI, AKD, and CKD, which may be 
relevant in the evaluation and prognostication of disease. 

The framework for the differential diagnosis of AKI is a com- 
bination of anatomic and pathophysiologic, typically divided into 
prerenal, intrarenal, and postrenal causes: 

A. Prerenal (due to renal hypoperfusion) 
1. Intravascular volume depletion 

a. Gastrointestinal loss 

b. Renal loss: drug-induced or osmotic diuresis (such as from 
hyperglycemia), diabetes insipidus 

c. Skin and mucous membrane losses 

d. Hemorrhage 

e. Third spacing, such as nephrotic syndrome, pancreatitis, 
etc. 

2. Decreased effective circulating volume (with or without 

hypotension) 
a. Heart failure (HF), with or without cardiogenic shock 
b. Cirrhosis 
c. Pulmonary hypertension, pulmonary embolism 
3. Systemic or renal vasodilation 
a. Sepsis 
b. Cirrhosis 
c. Anaphylaxis 
d. Anesthesia- and medication-induced 
4, Impaired renal autoregulation 
a. Medication-induced, such as nonsteroidal anti- 
inflammatory drugs (NSAIDs), angiotensin-converting 
enzyme inhibitors or angiotensin receptor blockers 


b. Renal artery thrombosis or embolism 

c. Abdominal aortic aneurysm 

d. Hepatorenal syndrome 

B. Intrarenal 
1. Tubular injury (acute tubular necrosis [ATN]) 

a. Ischemic, due to prolonged renal hypoperfusion 

b. Toxin induced 
(1) Medications, such as aminoglycosides, cisplatin, etc. 
(2) Contrast-induced AKI 


(3) Rhabdomyolysis (myoglobin) or massive hemolysis 
(hemoglobin) 


(4) Paraproteinemias, such as myeloma kidney 
2. Interstitial 
a. Acute interstitial nephritis 
(1) Medications 
(2) Infections 


(3) Systemic diseases, such as sarcoidosis, systemic lupus 
erythematosus (SLE), lymphoma 


b. Bilateral pyelonephritis 
3. Glomerular 
a. Nephritic syndromes 


(1) Immune-mediated: postinfectious glomerulonephritis 
(GN), IgA nephropathy, SLE, endocarditis 

(2) Vasculitis: pauci-immune crescentic GN, microscopic 
polyangiitis, granulomatosis with polyangiitis 

(3) Goodpasture syndrome 


b. Nephrotic syndromes rarely cause AKI (see Chapter 17, 
Edema for a discussion of nephrotic syndrome) 


4. Vascular 
a. Large- or medium-sized vessels 
(1) Renal artery thrombosis or embolism 
(2) Renal vein thrombosis 
(3) Atheroembolism 
b. Small vessels 
(1) Thrombotic microangiopathies: hemolytic uremic 
syndrome (HUS)/thrombotic thrombocytopenic 
purpura (TTP) 
(2) Malignant hypertension 
(3) GN or vasculitis 
C. Postrenal 
1. Mechanical 


a. Ureteral (must be bilateral obstruction to cause AKI) 
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Table 28-1. Diagnostic criteria and staging for kidney disease. 


Serum Creatinine Evidence of Staging 
Syndrome (Scr)/GFR Criteria Kidney Damage’ Stage” Scr Urinary Output 
Acute kidney e Increase in serum Not required for 1 T by > 0.3 or < 0.5 mL/kg/h for 
injury (AKI) creatinine by diagnosis 1.5-1.9 times baseline 6-12 hours 
= 0.3 mg/dL within 
48 hours or 
+ Increase to 2 2-2.9 times baseline < 0.5 mL/kg/h for 
> 1.5 times baseline > 12 hours 
within 7 days or 
+ Urine volume 3 3 times baseline or < 0.3 mL/kg/h for 
< 0.5 mL/kg/h for >4mg/dL or dialysis > 24 hours or anuria 
6 hours 
Acute kidney + AKl or Present for No staging 
disease (AKD)? + GFR < 60 mL/min for < 3 months 
< 3 months or 
+ Decrease in GFR by 
> 35% or increase 
in serum creatinine 
> 1.5 times baseline 
for < 3 months 
GFR Albuminuria stages 
(mL/min/1.73 m?) (AER, mg/day) 
Chronic kidney GFR < 60 mL/min for Present for G1 >90 Normal or high A1 <30 Normal to mild 


disease (CKD)? > 3 months > 3 months 


G2 60-89 Mild decrease 
G3a 45-59 Mild to moderate 
G3b 30-44 Moderate to severe 
G4 15-29 Severe 

G5 <15 Kidney failure 


A2 30-300 Moderate 
A3 2300 Severe 


' Kidney damage is defined as any of the following: urinalysis with cells or casts (RBC, WBC, renal tubular epithelial, or granular), albuminuria (albumin excretion rate [AER] > 30 mg/day) 
or proteinuria (protein/creatinine ratio [PCR] > 150 mg/g), abnormal histopathology, abnormalities on imaging (size abnormalities, hydronephrosis, cysts, stones), or presence of a 


transplanted kidney. 


? Patients should be assigned the higher stage when Scr and urinary output criteria are discordant. 
* Patients have AKD or CKD if they meet either the creatinine/GFR criteria or have evidence of kidney damage. 


GFR, glomerular filtration rate. 


(1) Stones 
(2) Tumors 
(3) Hematoma 


(4) Retroperitoneal adenopathy or fibrosis 
b. Bladder neck 


(1) Benign prostatic hyperplasia (BPH) or prostate cancer 


(2) Tumors 
(3) Stones 
c. Urethral 
(1) Strictures 
(2) Tumors 
(3) Obstructed indwelling catheters 
2. Neurogenic bladder 


The most common causes of AKI are ATN 


(about 50% of cases), prerenal conditions 


(about 25%), and obstruction (about 10%). 


Figure 28-1 outlines the diagnostic approach to AKI. 


Measuring Kidney Function 


A. Glomerular filtration rate (GFR) 
1. Best overall measure of kidney function 


2. Best estimated using inulin clearance, but this is rarely done 


in practice 


B. Serum creatinine 


1. Level varies with age, sex, race or ethnic group, muscle mass, 


diet, nutritional status 


2. The relationship between creatinine and GFR varies inversely 


and exponentially, so that early, small changes in serum 
creatinine may reflect clinically significant decreases in GFR. 


a. A 50-year-old white man with a baseline serum creatinine 
of 1.0 mg/dL has a GFR of 80 mL/min/1.73 m’; if his 
creatinine increases by 50% to 1.5 mg/dL, his GFR drops 


to 50 mL/min/1.73 m’. 


b. If his baseline serum creatinine is 4.0 mg/dL, his 
GER is about 16 mL/min/1.73 m/’; if his creatinine 
increases by 50% to 6.0 mg/dL, his GFR is about 


10 mL/min/1.73 m?. 


3. An increase in creatinine, without a change in GFR, may 
be seen due to inhibition of tubular secretion of creatinine 
by certain drugs, eg, trimethoprim, cimetidine, and 


pyrimethamine (pseudo-AKI). 
C. Estimates of GFR 


1. Measured creatinine and urea clearance 


a. Creatinine is filtered by glomeruli and secreted 
by the proximal tubule, so creatinine clearance 
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‘History: symptoms related to hypovolemia (fever, nausea, vomiting, diarrhea, bleeding); heart failure (dyspnea, orthopnea, paroxysmal 
nocturnal dyspnea, edema), or cirrhosis (increased abdominal girth, edema) 

Physical exam: hypotension, tachycardia, orthostasis, dry mucous membranes; signs of heart failure (pulmonary crackles, S3, elevated jugular 
venous pressure, edema) or cirrhosis (ascites, edema, spider angiomata) 

Labs: specific gravity >1.020, FEņa <1%, FEyreg < 35% 

Obstruction risk factors/symptoms: older age, male sex, anuria, anticholinergic medications, incontinence, dribbling. 

ATN, acute tubular necrosis; DIC, disseminated intravascular coagulation; HF, heart failure; HUS, hemolytic uremic syndrome; 

NSAIDs, nonsteroidal anti-inflammatory drugs; PPIs, proton pump inhibitors; TTP, thrombotic thrombocytopenia; U/A, urinalysis. 


Figure 28-1. Diagnostic approach: acute kidney injury. 
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overestimates GFR. Urea is filtered by glomeruli, 
reabsorbed by the proximal tubule and collecting ducts 
and secreted by loop of Henle; urea clearance tends to 
underestimate GFR. 

b. May be calculated with a 24-hour urine collection. The 
average of creatinine and urea clearances may better 
estimate GFR. 


2. Cockcroft-Gault formula (multiply by 0.85 for women): 


_ [(140— age) x weight in kg] 
72 x creatinine in mg/dL 


cr 


a. Does not adjust for body surface area 

b. Does not accurately estimate kidney function in those 
with normal GFRs, obese patients, or adults over 
70 years. 

c. Used preferentially by pharmacists for adjusting dosages 
of medications 

3. Modification of Diet in Renal Disease Study Equation 
(MDRD) study equation: 


GFR = 175 x (standardized creatinine)-''* x (age)? 
x 0.742 (if female) or x 1.212 (if black) 


a. Online calculator available: http://www.kidney.org/ 
professionals/kdogi/gfr_calculator.cfm 


b. Does not accurately estimate kidney function in those 
with AKI, normal GFRs, obese patients, or adults over 
70 years 

c. Overall, more accurate and more commonly used 
than Cockcroft-Gault formula or 24-hour urine 
measurement of creatinine clearance. 


VY 


Mr. T felt well until 3 days ago, when he developed fever, 
shaking chills and cough productive of rust-colored spu- 
tum. His fever has persisted, his cough has worsened, and 
he feels lethargic with decreased oral intake. His past med- 
ical history is notable for well-controlled hypertension and 
prostate cancer treated with radiation therapy 5 years 
ago. His current medications are hydrochlorothiazide and 
lisinopril. He smokes a few cigarettes a day and has 1 drink 
per week. On exam, his vital signs are temperature, 56.6°C; 
BF 90/60 mm Hg; pulse, 110 bpm; RR, 24 breaths per 
minute. His mucous membranes appear dry. Lung exam is 
notable for bronchial breath sounds and crackles at the 
right lung base. 


One month ago, his creatinine was 1.4 mg/dL. Six 
months ago, his PSA was 1.0. Laboratory test results 
now include WBC, 16,000/mcL (70% PMNs, 20% bands, 
10% lymphocytes); Hb, 10.2 g/dL; HCT, 32%; MCV, 
88 mem’; Na, 140 mEq/L; K, 5.4 mEq/L; Cl, 100 mEq/L; 
HCO, 19 mEq/L; BUN, 40 mg/dL; creatinine, 3.6 mg/dL; 
glucose, 102 mg/dL. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Although 1 etiology may be more likely than 
the others based on the presentation, the initial 
testing is generally the same for every patient 
with AKI. 


The pivotal point in this patient’s presentation is the hypoten- 
sion, due to hypovolemia, sepsis (with pneumonia a likely source), 
or both. Concurrent use of a diuretic and angiotensin-converting 
enzyme inhibitor may compound the hypotension and failure 
of renal autoregulation. Transient hypovolemia or hypotension 
causes prerenal azotemia, but prolonged hypotension such as his 
may lead to renal ischemia and ATN. His history of CKD (base- 
line creatinine of 1.4 mg/dL), age, and hypertension increase his 
tisk of developing ATN whenever renal blood flow is reduced. 
Nevertheless, it is necessary to make sure he does not also have 
a component of prerenal AKI due to volume depletion. Finally, 
despite his normal prostate-specific antigen (PSA) a few months 
ago, he could have obstruction from BPH or recurrent prostate 
cancer. Post-streptococcal GN, an intrarenal cause of AKI, is not a 
consideration since that occurs after group A hemolytic streptococ- 
cal infections, which are not common pathogens in pneumonia. 
Table 28-2 lists the differential diagnosis. 


Because hypovolemia and obstruction are such 


treatable causes of AKI, they are always “must 
not miss” diagnoses. 


Table 28-2. Diagnostic hypotheses for Mr. T. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
ATN Hypotension from any cause FE, 

Exposure to toxins (especially Urinalysis 


radiocontrast media, 
aminoglycosides) 


Prerenal Hypotension BUN/creatinine ratio 
AKI from Orthostatic hypotension PEG FE es 
hypovolemia Abnormal subclavicular skin Urine specific gravity 
turgor Response to fluid 
Dry axilla or mucous challenge 
membranes 
History of vomiting or 
diarrhea 
History of decreased oral 
intake 
History of diuretic use 
Elderly 
Obstruction Incontinence Ultrasound 
Dribbling Postvoid residual 
Pelvic discomfort (by bladder scan or 
Older man catheterization) 


AKI, acute kidney injury; ATN, acute tubular necrosis; BUN, blood urea nitrogen; FE,,,, 
fractional excretion of sodium; FE fractional excretion of urea. 
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The evaluation of AKI always begins with Table 28-3. Factors affecting autoregulation of glomerular 
urine electrolytes anda urinalysis. Consider pressure and glomerular filtration rate. 
checking a postvoid residual by bladder scan 
or catheterization. Inability to Decrease Inability to Increase 
Afferent Arteriolar Efferent Arteriolar Vascular 
Resistance Resistance Obstruction 
W Older age ACE inhibitors Renal artery 
Mr. T receives 2.5 L of normal saline, with no change in his BP. Atherosclerosis Angiotensin receptor stenosis 
Urine is obtained prior to the fluid bolus and results show Chronic hypertension blockers 
urine Na, 40 mEq/L; urine creatinine, 45 mg/dL, and urine Chronic kidney disease 
urea nitrogen 250 mg/dL. A urinalysis shows specific grav- Malignant hypertension 
ity, 1.010; leukocyte esterase, negative; glucose, negative; NSAIDs/COX-2 inhibitors 


blood, negative; protein, trace; RBC, 1/hpf, WBC, 1-2/hpf; Sepsis isin 
positive granular casts. An indwelling urinary catheter is Fiypercaicêmiai 

i eee Nae Cyclosporine/tacrolimus 
placed for hemodynamic monitoring and 150 mL of urine is Renate etena 
drained at the time of placement. : 


Is the clinical information sufficient to make a ACE, angiotensin-converting enzyme; COX, cyclooxygenase; NSAIDs, nonsteroidal anti- 
diagnosis? If not, what other information do lariat Ing: 
you need? 


a. Defined as a rise in serum Cr 2 0.5 mg/dL or a 25% 


Leading Hypothesis: ATN increase from baseline, assessed 48 hours after a 


radiologic procedure 


ATN is not synonymous with AKI; it is a cause b. Serum Cr peaks at 3 days and may return to baseline 
of AKL by 10 days. 
c. Risk factors for contrast-induced AKI include CKD, 
diabetes mellitus, intravascular volume depletion, 
HE, anemia, hypotension, and the volume of 


Textbook Presentation contrast used. 
The presentation ranges from asymptomatic (with discovery of an d. The Mehran Risk Score for contrast-induced AKI 
increased creatinine on routine laboratory testing) to symptoms of after coronary angiography can be calculated online 
volume overload (edema and dyspnea) and symptoms of uremia at https://qxmd.com/calculate/calculator_47/ 
(such as anorexia, nausea, delirium, fatigue, and pruritus). contrast-nephropathy-post-pci 
Disease Highlights B. Epidemiology and prognosis of ATN l l 

i 1. ATN accounts for 55—60% of AKI in hospitalized patients 
A. Etiology and for 11% in outpatients. 


1. Ischemia due to renal hypoperfusion prolonged enough to 


2. Postoperative ATN and contrast-induced AKI are the most 
cause tubular cell damage 


common causes. 

a. Patients with normal kidneys and normal renal arteries 
maintain normal renal blood flow and GFR with mean 
arterial pressures (MAPs) as low as 80 mm Hg, via 
autoregulatory mechanisms. 


3. Can be oliguric (urinary output < 400 mL/day) or 
nonoliguric. 


4. Mortality in hospitalized patients with ATN is 15-30%; 


f f in ICU patients, mortality is about 40-60%. 
b. As renal arterial pressure decreases, afferent arterioles P > y 


vasodilate due to renal prostaglandins, whereas 5. Risk factors for increased mortality include 


efferent arterioles vasoconstrict via angiotensin II a. Male sex 
effects, thus, maintaining glomerular capillary pressure b. Advanced age 
and GER. c. Comorbid illness 
c. If renal artery pressure drops below the autoregulatory d. Malignancy 
range, endogenous vasoconstrictors increase afferent eae 
arteriolar resistance, leading to reduced glomerular e. Oliguria 
capillary pressure and GFR. f. Sepsis 
d. If low renal perfusion persists, prolonged ischemia leads g Mechanical ventilation 
to tubular injury and cell death. h. Multiorgan failure 


e. Patients with the conditions or exposures listed in 
Table 28-3, all of which impair autoregulation, are at 
higher risk for developing ATN. 

2. Toxin exposure (medications [such as aminoglycosides, 
amphotericin B, cisplatin], hemoglobin, myoglobin, 
myeloma light chains) 

3. Contrast-induced AKI 


i. Severity of illness 


. 60% of patients who survive recover kidney function over 


1-2 weeks; a “post ATN diuresis,” during which urinary 
output transiently increases, may be seen. 


. CKD is more likely to develop in patients with normal 


kidneys who have recovered from ATN; those with 
preexisting CKD are more likely to need future dialysis. 
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Evidence-Based Diagnosis 


Urine electrolytes, urinalysis, and serum BUN 
and creatinine are used to distinguish ATN 
from prerenal states; ultrasonography is used to 
distinguish ATN from obstruction. 


A. Urine chemistries 


1. 


Table 28-4. Clinical scenarios with unexpected FE, results. 


FE, < 1% Even Though the 


Prior to ischemic damage, hypoperfusion causes increased 
reabsorption of sodium, water, and urea by the tubules 
a. If prolonged, ischemia leads to tubular damage 


b. Then, tubules can no longer increase reabsorption, 
leading to urinary sodium and urea loss. 


. Urinary sodium measurements may be impacted by 


diuretics, which causes natriuresis. 


. Urea reabsorption is less affected by loop and thiazide 


diuretics than urine sodium. 


. In the absence of diuretics, there should be relatively little 


sodium and urea in the urine in prerenal AKI, as opposed 
to AIN. 


. Fractional excretion of sodium (FE,,) and fractional 


excretion of urea (FE) are often used to distinguish 
prerenal AKI from ATN: 


urine Na x plasma creatinine 
plasma Na x urine creatinine 


‘Na 


_ Urine urea nitrogen x plasma creatinine 
blood urea nitrogen x urine creatinine 


urea 


. The studies looking at the test characteristics of these 


calculations are limited by small numbers of patients, 
inconsistent definitions of the gold standard by which the 
cause of AKI was determined, and lack of generalizability. 


a. The sensitivity of FE, < 35-40% to detect prerenal 


AKI ranges from 68% to 98%, with specificities ranging 


from 48% to 98%. 

b. The sensitivity of FE. < 1% to detect prerenal AKI 
ranges from 58% to 96%, with specificities ranging 
from 75% to 95%. 

c. Some studies show that FE „is more sensitive than 
FE,,, in patients taking diuretics. 


. Table 28-4 lists situations in which the FE,, result is the 


opposite of expected. 


FE,,, > 2% Even Though the 


Patient Has ATN Patient Has Prerenal AKI 


AKI due to liver failure or HF 


ATN due to myoglobinuria or 


Use of diuretics 


hemoglobinuria 


Salt-wasting disorders 


AKI, acute kidney injury; ATN, acute tubular necrosis; CKD, chronic kidney disease; 
FE _, fractional excretion of sodium; HF, heart failure; IV, intravenous. 


B. Urine microscopy 


1. Granular casts and renal tubular epithelial cells are classic 


findings in ATN. 


2. In 1 study, no patients with prerenal AKI had > 10 granular 
casts/hpf or > 6 renal tubular epithelial cells/hpf. 


a. 


b. 


Zero granular casts/hpf has an LR+ of 4.35 for the 
diagnosis of prerenal AKI. 

6-10 granular casts/hpf has an LR+ of 9.68 for the 
diagnosis of ATN; >10 granular casts/hpf is 100% 
specific for ATN. 


3. Hematuria suggests intrarenal or structural kidney disease 
and is not seen in prerenal AKI or ATN. 
C. Other findings 


1. Specific gravity > 1.020 and urine osmolality > 500 mOsm/kg 
are associated with prerenal states. 


a. 


b. 


Osmolality can be falsely low in prerenal states because 
of impairment of concentrating ability from underlying 
CKD, an osmotic diuresis, use of diuretics, or diabetes 
insipidus. 

Sensitivity and specificity of these findings are unknown. 


2. The BUN/creatinine ratio is classically > 20:1 in prerenal 
states due to reabsorption of urea with sodium. 


a. 


Can also be elevated with gastrointestinal bleeding, 
use of corticosteroids, intake of a high-protein diet, or 
increased catabolism (postoperative or infection) 


. Can be low in AKI secondary to rhabdomyolysis, or 


when urea production is decreased due to malnutrition 
or advanced liver disease. 


D. Physical exam 


1. See Chapter 31, Syncope, for a discussion of measuring 
orthostatic vital signs and their usefulness in assessing acute 


blood loss. 


2. The ability of the physical exam to diagnosis hypovolemia 
is not well studied. Available data show: 


a. 


Orthostatic vital signs: pulse increment > 30 bpm 
and systolic BP decline > 20 mm Hg have moderate 
specificity (75% for pulse, 81% for BP) but poor 
sensitivity (43% for pulse, 29% for BP); LR+ and 
LR- are both -1. 


. Dry axilla (LR+, 2.8), dry mucous membranes of 


the mouth and nose (LR+, 3.1), and abnormal skin 
turgor in the subclavicular area (LR+, 3.5) are the best 
predictors of hypovolemia. 

The absence of abnormal skin turgor in the 
subclavicular area and the absence of longitudinal 
furrows on the tongue reduce the likelihood of 
hypovolemia (LR-, 0.3 for both findings). 


. One study suggests that a combination of findings (eg, 


confusion, nonfluent speech, dry mucous membranes, 
dry/furrowed tongue, extremity weakness, and sunken 
eyes) is highly predictive of hypovolemia. 


Patients can be hypovolemic in the absence of 
expected physical exam findings. 


Treatment 


A. Discontinue nephrotoxic agents. 


B. Adjust doses of drugs for kidney impairment as necessary. 


C. Ensure adequate volume status and perfusion pressure (MAP) 
1. MAP = 1/3 systolic BP + 2/3 diastolic BP 


2. General MAP goal is > 65 mm Hg in sepsis; elderly 
patients may need MAP > 80-90 mm Hg. 


D. Obtain nephrology consultation within 48 hours. 
E. Optimize nutritional support. 


FE. No evidence to support the use of loop diuretics, such as furo- 
semide, or low-dose dopamine; both may actually be harmful. 


G. Indications for acute dialysis 
1. Hyperkalemia 
2. Volume overload 
3. Metabolic acidosis refractory to medical therapy 
4, Uremic pericarditis or encephalopathy 


H. Prevention of contrast-induced AKI 
1. Identify patients at risk for contrast-induced AKI (see above). 
2. Consider alternative imaging procedures. 


3. Discontinue NSAIDs 1 day before and for 2—4 days 
following the procedure; hold metformin the day of the 
procedure and for 2 days afterward to prevent metformin- 
induced lactic acidosis if contrast-induced AKI develops. 


4, Optimize volume status prior to the procedure; there are 
good data to support the use of IV hydration in high-risk 
patients. 


a. Guidelines recommend 


(1) For inpatients: 1 mL/kg/hour for 12 hours prior to 
and 12 hours following the procedure 


(2) For outpatients and urgent procedures: 3 mL/kg/ 
hour for 1 hour prior to and 1-1.5 mL/kg/hour 
following the procedure 


b. Saline should be used for hydration; there is no evidence 

to support the use of sodium bicarbonate instead of saline. 

5. There was no benefit with administration of N-acetylcysteine 
as prophylaxis against contrast-induced AKI. 


MAKING A DIAGNOSIS 


Mr. Ts FE, is 2.41%, and his FE, is 53%. He is treated 
with IV antibiotics and fluids, with normalization of his 
BF. A repeat creatinine, done several hours later, is again 


3.8 mg/dL. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, ATN? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


The combination of sepsis, a FE „> 50%, the finding of granular 
casts, lack of exposure to other toxins, and lack of response to 
IV fluids makes hypotension-induced ATN the most likely diagno- 
sis, with prerenal azotemia unlikely. The normal amount of urine 
that was noted upon indwelling urinary catheterization argues 
against the presence of obstruction at the level of the urethra or 
bladder neck. However, it is not possible to rule out obstruction at 
the level of the kidneys and ureters based on the information avail- 
able so far, so it is necessary to obtain a renal ultrasound. (AKI due 
to obstruction will be discussed later in the chapter.) 
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Exclude urinary tract obstruction in patients 
with AKI who have risk factors including older 
male, history of abdominal or pelvic malig- 
nancies, nephrolithiasis, spinal cord pathology, 
anticholinergic medications and symptoms 

of anuria, dribbling and incontinence; or 

in patients whose kidney function does not 
promptly improve. 


Patients who are not anuric can still have 
obstruction causing AKI. 


VY 


The renal ultrasound shows normal kidneys, with no hydro- 
nephrosis. On the day of discharge, Mr. T's BP remains stable 
and the serum creatinine has decreased to 2.0 mg/dL. The 
indwelling urinary catheter is removed, but 3 hours later, 
he has not voided. A bladder scan shows 500 mL of urine. 


Mr. T has developed acute urinary retention, a common complica- 
tion in hospitalized older men, particularly those with BPH. 


Related Diagnoses: Acute Urinary Retention 
and BPH 


1. Acute Urinary Retention 


Acute urinary retention is most commonly seen in older men 
with prostatic hypertrophy causing bladder neck obstruction 
(seen in 10% of men in their 70s and up to 33% of men in their 
80s). The risk is increased for older men, for those with moderate 
to severe lower urinary tract symptoms, for those with a flow rate 
< 12 mL/sec, and for those with a prostate volume > 30 mL by 
transrectal ultrasound. 

In women, acute urinary retention is usually due to neurogenic 
bladder, and in younger patients, it is usually due to neurologic 
diseases such as multiple sclerosis or spinal cord injury. Medications 
that commonly induce urinary retention in susceptible patients 
include antihistamines, anticholinergics, antispasmodics, tricyclic 
antidepressants, opioids, and alpha-adrenergic agonists. 


2. BPH 


Textbook Presentation 


The classic presentation is an older man with urinary frequency, 
nocturia, reduced stream, and dribbling at the end of urination. 


Disease Highlights 


A. Defined as microscopic (histologic evidence of cellular prolif- 
eration), macroscopic (actual enlargement of the prostate), or 
clinical (symptoms resulting from macroscopic BPH) 


B. Two-thirds of the adult prostate is glandular and one-third is 
fibromuscular. 
1. Intraprostatic dihydrotestosterone, synthesized from testos- 
terone by 5-alpha-reductase type 2, controls glandular growth. 


2. The smooth muscle of the prostate, urethra, and bladder is 
under alpha-1-adrenergic control. 


C. Prostatic enlargement causes symptoms due to compression 
of the periurethral area and of the bladder; the compression 
occurs because of the physical enlargement of the prostate 
and also because of increased muscle tone in the urethra, 
prostatic fibromuscular tissue, and bladder neck. 
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D. BPH is present in 80% of men in their seventies. 
E. Risk factors for BPH include 

1. Increasing age 

2. Black race 

3. Obesity 

4, Diabetes mellitus 

5. High alcohol consumption 

6. Physical inactivity 


Evidence-Based Diagnosis 


A. Symptoms can be categorized as 


1. Storage symptoms (urgency frequency, nocturia, urge 
incontinence, stress incontinence) 


2. Voiding symptoms (hesitancy, poor flow, straining, dysuria) 


3. Postmicturition symptoms (dribbling, incomplete 
emptying) 
B. Prostate size does not correlate with symptom severity. 
C. Can use International Prostate Symptom Score (IPSS) to 
assess severity of symptoms and assess response to therapy. 
1. There are 7 questions to be answered on a 0 to 5 scale, 
yielding a potential total of 35 points (Table 28-5). 


2. Score: 0-7, mild BPH; 8-19, moderate BPH; 20-35, 
severe BPH 


D. Digital rectal exam 


1. Cannot ascertain anterior or posterior extension or feel 
entire posterior surface. 


2. Therefore, prostate size is underestimated by 25-55% on 
digital rectal exam, compared with transrectal ultrasound; 
the underestimation increases the larger the prostate 
volume. 


The prostate is bigger than it feels on digital 
rectal exam. 


Table 28-5. International Prostate Symptom Score. 


E. Guidelines recommend all symptomatic patients have a digital 


rectal exam, urinalysis, and serum creatinine; other testing 
(urodynamics, imaging) is optional. PSA testing is often done 
after shared decision making. 


F. Although BPH can cause hematuria, other causes of hematuria 


should be considered (see Chapter 21, Hematuria). 


G. Urinary flow rates, urodynamic measurements, and amount of 


postvoid residual do not correlate well with symptoms. 


Treatment 


A. All men should be advised regarding behavioral interventions 


such as avoiding fluids before bed or going out, reducing 
intake of caffeine and alcohol, and double voiding to ensure 
bladder emptying. 


B. If possible, diuretics should be discontinued in order to 


minimize symptoms. 


C. Men with mild symptoms (as defined by the IPSS) generally 


do not require pharmacologic treatment. 


D. Men with moderate or severe symptoms (as defined by the 


IPSS) should be treated with pharmacotherapy. 
1. Alpha-blockers (terazosin and doxazosin) 
a. Work on the alpha-adrenergic receptors of prostatic 
smooth muscle 


b. Common side effects include orthostasis, hypotension, 
and fatigue. 


c. Selective alpha-blockers (tamsulosin and alfuzosin) may 
have less pronounced effects on BP. 


2. 5-alpha reductase inhibitors (finasteride and dutasteride) 


a. Prevent the conversion of testosterone to active 
dihydrotestosterone 
b. Common side effects include decreased libido, erectile 
dysfunction, and gynecomastia. 
3. Phosphodiesterase-5 inhibitors (sildenafil and tadalafil) are 
also effective. 
4, Combination therapy with an alpha-blocker and 5-alpha 
reductase inhibitor is more effective than monotherapy. 


<1Time <ThanHalf About Half > Half Almost 

Not at All in5 the Time the Time the Time Always 
Over the past month, how often... 
have you had a sensation of not emptying your bladder 1 2 3 4 5 
completely after you finished urinating? 
have you had to urinate again less than 2 hours after you 1 2 3 4 5 
finished urinating? 
have you found you stopped and started again several times 1 2 3 4 5 
when you urinated? 
have you found it difficult to postpone urination? 1 2 3 4 5 
have you had a weak urinary stream? 1 2 3 4 5 
have you had to push or strain to begin urination? 1 2 3 4 5 
did you most typically get up to urinate from the time you went 1 2 3 4 5 


to bed at night until the time you got up in the morning? 


Scoring Key: 0-7, mild; 8-19 moderate; 20-35, severe. 


Modified with permission from Barry MJ, Fowler FJ Jr, O’Leary MP, et al: The American Urological Association symptom index for benign prostatic hyperplasia. The Measurement Committee 


of the American Urological Association, J Urol. 1992 Nov;148(5):1549-1557. 
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5. Anticholinergic agents such as oxybutynin are sometimes CASE RESOLUTION 


used as monotherapy or in combination with an 
alpha-blocker in men with low postvoid residuals and 
predominant storage symptoms. v 


6. The supplement saw palmetto is frequently used for BPH, 


à Le i The indwelling urinary catheter is replaced and tamsulosin 
but its efficacy has not been proven in clinical trials. 


started. He is seen in the urology clinic as an outpatient 


E. Surgical therapies, such as transurethral prostate resection and a repeat postvoid residual at that time is < 100 mL. 
(TURP) or microwave thermotherapy, are options for patients A repeat serum creatinine is back to his baseline level. The 
who do not respond to medical therapy, cannot tolerate medi- indwelling urinary catheter is removed and he is able to void 
cal therapy, or have acute urinary retention. normally. 

CHIEF COMPLAINT Table 28-6. Diagnostic hypotheses for Mr. K. 

Demographics, Risk 
PATIENT ZA Diagnostic Factors, Symptoms Important 
Mr. K is an 80-year-old man brought in by his family with Le io ass 
the chief complaint of worsening malaise, anorexia, and Leading Hypothesis  eeseses—s—i—‘“‘“‘ Ot 
confusion for the past 3 days. He is generally healthy Obstruction Noċtüria Catheterizatioi ór 
and independent, but over the past 2 months has had incontinence bladder scan 
decreased energy and vague abdominal pain. Over the last Dribbling Posivoid residual 
3 days, he has been complaining of pain in his right flank, Slow stream Ultrasound 
for which he has been taking ibuprofen. He has been drinking Abdominal/pelvic 
liquids but not eating much. His past medical history is discomfort 
notable for long-standing hypertension, BPH, and remote Palpable bladder 
colorectal cancer. He takes losartan, amlodipine, and finas- Older man 
teride. On physical exam, he is alert but confused. His BP ae hia i ae Y A c ee 
is 160/60 mm Hg, pulse is 88 bom, RR is 16 breaths per. lel ee VORE OMMON T e a a 
minute, and he is afebrile. There is no adenopathy, lungs are NSAID use Medication history, FE 
clear, and cardiac exam is normal. Abdominal exam shows including over-the-counter Stopping medication 
no masses or tenderness; there is mild right-sided abdom- medications 


inal tenderness with normal bowel sounds. His prostate 
is mildly enlarged, without nodules. There is no peripheral nen cence een cnn eee eneee 


edema. Hypovolemia Orthostatic hypotension FE. 
Ab | subclavicular ski BUN/creatini ti 
Initial laboratory test results include Na, 158 mEq/L; aa: subclavicular skin seit Lian io 

K, 4.6 mEq/L; Cl, 100 mEq/L; HCO,, 20 mEq/L; BUN, Dry axilla ormüċoüs challenge 
90 mg/dL; creatinine, 7.2 mg/dL, up from his baseline of membranes 
1.5 mg/dL. History of vomiting or 

At this point, what is the leading hypothesis, sale 

į what are the active alternatives, and is ELY 
there a must not miss diagnosis? Given this 


BUN, blood urea nitrogen; FE,.,, fractional excretion of sodium; NSAID, nonsteroidal anti- 
inflammatory drug. 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS zZ 


All 3 etiologies of AKI need to be considered. His age, prostatic 
enlargement, and vague complaints of abdominal and flank pain 
are all pivotal points suggesting urinary tract obstruction. How- 
ever, he also could have prerenal AKI from either NSAID use or 
intravascular volume depletion. Furthermore, renal hemodynamics 
are altered by angiotensin receptor blockers which can contribute 
to prerenal AKI. He has no history suggesting a specific intrarenal 
cause, although the history of hypertension puts him at increased 


risk. Thus, intrarenal causes would be considered only if no post- y Is the clinical information sufficient to make a 


Antihypertensive agents are discontinued. Mr. Ks urine 
sodium is 20 mEq/L, witha FE, of 1%. He is given 1000 mL 
of 0.9% saline intravenously. Several hours later, his crea- 
tinine is 7.0 mg/dL, and he reports increased lower abdom- 
inal and right-sided back pain. He has had several episodes 
of dribbling urine since receiving the IV fluids. A bladder scan 
shows a postvoid residual of 90 mL. 


renal or prerenal cause could be identified, or if the urinalysis were diagnosis? If not, what other information do 
suggestive (granular or cellular casts). Table 28-6 lists the differen- you need? 
tial diagnosis. 
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Although the urinary indices are suggestive of prerenal azotemia, 
intravenous fluids and the discontinuation of losartan did not sig- 
nificantly change his serum creatinine. Moreover, the low postvoid 
residual is not suggestive of urethral obstruction due to prostatic 
enlargement. The possibility of urinary tract obstruction above the 


level of the bladder should be considered. 
Leading Hypothesis: Urinary Tract Obstruction 


Textbook Presentation 


Symptoms vary with site, degree, and rapidity of onset of the 
obstruction. Obstruction may cause pain if acute or may be pain- 
less if chronic. Incontinence and dribbling are common if the 
obstruction is urethral. 


Disease Highlights 


A. Clinical manifestations 


1. Upper ureteral or renal pelvic lesions can cause flank pain; 
lower obstruction can cause pelvic pain that sometimes 
radiates to the ipsilateral testicle or labium. 


2. Obstruction must be bilateral to cause AKI; therefore, 
the most common cause of obstructive AKI is prostatic 
enlargement. 

3. Urinary output 
a. Anuria, if obstruction is complete 

(1) Anuria is defined as < 100 mL of urine per day. 
(2) Also seen in shock, vascular lesions, severe ATN, 
or severe GN. 
b. Output can be normal or increased with partial 
obstruction. 


c. Increased output is due to tubular injury that impairs 
concentrating ability and sodium reabsorption. 

d. Incontinence, dribbling, decreased output, and 
hematuria may be present. 


B. Obstruction accounts for 17% of cases of outpatient AKI, and 
for 2-5% of cases of inpatient AKI and is more commonly 
seen in men than women. 


C. Obstruction can lead to a type 4 renal tubular acidosis with 
hyperkalemia due to tubular injury. 


D. In patients with normal kidneys, unilateral obstruction often 
is undetected because the unobstructed kidney compensates 
enough to maintain normal kidney function. 

E. Prognosis 


1. Complete or prolonged partial obstruction can lead to 
interstitial fibrosis and tubular atrophy and irreversible loss 
of kidney function. 


a. Complete recovery of kidney function occurs if total 
ureteral obstruction is relieved within 7 days; little or 
no recovery occurs if the total obstruction is present for 
12 weeks. 


b. Obstruction is a rare cause of end-stage renal disease. 
2. Prognosis of partial obstruction is unpredictable. 


Evidence-Based Diagnosis 


A. Urine electrolytes are not very helpful. 


B. The postvoid residual will be increased (> 100 mL) if the 
obstruction is urethral; the postvoid residual will be normal if 
the obstruction is proximal to the bladder. 


C. Renal ultrasound 
1. The best first test to look for obstruction 


2. Has a sensitivity of 90-98% and specificity of 65-84% for 
detecting urinary tract obstruction 


3. There are 4 settings in which obstruction can occur without 
dilatation of the complete collecting system, leading to a 
false-negative ultrasound. 

a. With very early (< 8 hours) obstruction 

b. When the patient is also volume depleted; sometimes 
repeating an ultrasound after hydration will demonstrate 
the dilatation 

c. With retroperitoneal fibrosis (Ormond disease), which 
can cause hydronephrosis without ureteral dilatation; the 
hydronephrosis and fibrosis are better seen on CT scan 

d. With obstruction so mild that there is no impairment in 
kidney function 


D. Noncontrast CT can detect sites of obstruction missed on 
ultrasound and is superior to ultrasonography for determining 
the site of ureteral obstruction. 


MAKING A DIAGNOSIS 


W 


A renal ultrasound shows an 11-cm right kidney with 
marked hydronephrosis and ureteral dilation. The left kidney 
measured 7 cm with significant cortical atrophy. A non- 
contrast abdominal CT scan revealed a 5-cm colonic mass 
impinging upon the right ureter. 


Have you crossed a diagnostic threshold 
for the leading hypothesis, urinary tract 
obstruction? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


At this point, no additional tests are needed to confirm urinary 
tract obstruction. The difference in sizes of the kidneys suggests 
underlying unilateral renal disease. In elderly individuals, unilateral 
renal artery stenosis or renal artery embolism (atheroembolism or 
thromboembolism in patients with atrial fibrillation) may lead to 
renal atrophy and is frequently asymptomatic. This patient’s kid- 
ney function is likely asymmetric. Because his small left kidney is 
likely nonfunctional, he developed AKI due to unilateral obstruc- 
tion of the right kidney. 


Treatment 


A. Relieve the obstruction immediately. 
1. Modalities 
a. Indwelling urinary catheter for bladder neck obstruction 


Remember that indwelling catheters can be 
obstructed by clots. 


b. Suprapubic catheter, if indwelling urinary is not possible 


2 


Percutaneous nephrostomy tubes for ureteral obstruction 


d. Ureteral (JJ) stents for ureteral obstruction, if accessible. 
There is no evidence in the literature of statistically 
significant differences in efficacy between percutaneous 
nephrostomy versus ureteral stenting. 

2. Consequences 


a. Rapid decompression of the bladder can rarely lead to 
hematuria and even hypotension. 


b. A postobstructive diuresis is common, with an initial 
urinary output of 500-1000 mL/hour. 

(1) Mechanisms involved include excretion of retained 
fluid during the period of obstruction, diuresis of 
osmotically active solutes, such as urea, and tubular 
dysfunction leading to inability to reabsorb water 
and sodium. 

(2) May require initial 1:1 replacement of fluid losses 
with hypotonic (1/2-normal) saline to prevent 
volume depletion, with subsequent decrease in the 
ratio of fluid replacement. 

(3) Should monitor electrolytes closely and replace as 


needed 


B. Correct the underlying cause of the obstruction. 
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CASE RESOLUTION 


a 


Mr. K is evaluated by a urologist and an attempt to place 
a ureteral stent via a retrograde approach is unsuccessful 
due to the extent of obstruction. A right percutaneous 
nephrostomy tube is placed by an interventional radiolo- 
gist, and 500 mL of blood-tinged urine drains in the first 
hour. Close monitoring of his urinary output is performed, 
and fluid replacement is initiated as his BP returns to nor- 
mal with vigorous urine formation. Serum creatinine at the 
time of discharge is 1.2 mg/dL. A biopsy of the obstructive 
mass reveals recurrent adenocarcinoma of the colon. 


CHIEF COMPLAINT 


PATIENT Y 


Mrs. F is a 63-year-old woman with a history of diastolic 
dysfunction, hypertension, and knee and hip osteoarthri- 
tis. Her usual medications are atenolol, lisinopril, and acet- 
aminophen, and her baseline serum creatinine is 1.1 mg/dL. 
Four weeks ago, she came to your office with severe pain, 
erythema, and swelling of her right first metatarsophalan- 
geal joint. 


You diagnosed gout and prescribed indomethacin 
25 mg 3 times daily until the symptoms resolved. She 
returned for a follow-up yesterday, reporting that the gout 
had resolved in a few days, but that she kept taking the 
indomethacin because it also relieved her chronic knee and 
hip pain. Despite your reservations, you agree to refill the 
prescription because she clearly feels so much better than 
usual, cautioning her to use the medication only when she 
needs it. Today you receive the results of the blood tests 
you ordered during the visit: Na, 141 mEq/L; K, 5.0 mEq/L; 
Cl, 100 mEq/L; HCO,, 20 mEq/L; BUN, 32 mg/dL; creatin- 
ine, 2.5 mg/dL. 


At this point, what is the leading hypothesis, 
what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


At this point, the differential for her AKI is quite broad, but it is 
logical to focus on the pivotal point, in this case, the recent use 
of indomethacin. Through prostaglandin inhibition, NSAIDs 
can cause decreased renal blood flow, leading to a prerenal state. 
NSAIDs are also 1 of the classes of drugs most commonly asso- 
ciated with an intrarenal disease, interstitial nephritis. Although 
obstruction must always be considered, she is having no urinary 
symptoms and has no risk factors. Table 28-7 lists the differential 
diagnosis. 


Table 28-7. Diagnostic hypotheses for Mrs. F. 


Demographics, Risk 
Factors, Symptoms Important 
and Signs Tests 


Diagnostic 
Hypotheses 


Leading Hypothesis 


NSAID- Use of NSAIDs FE 
induced renal History of renal disease 
hypoperfusion HF 


Exposure to NSAIDs, 
antibiotics 
Active infection 


Interstitial 
nephritis 


Stopping the medication 
Renal biopsy 


FE,» fractional excretion of sodium; NSAIDs, nonsteroidal anti-inflammatory drugs. 


v 


Mrs. F's urine Na is 35 mEg/L, and the FE, is 1.5%. Urinaly- 
sis shows 1+ protein, 5 RBCs/hpf, 5-10 WBCs/hpf, and no 
casts. Renal ultrasound is normal. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Diagnosis: NSAID-Induced Renal 
Hypoperfusion 


Textbook Presentation 


AKI caused by NSAIDs is usually asymptomatic and is most com- 
monly detected by finding an increased serum creatinine. 


Disease Highlights 
A. Can occur with nonselective NSAIDs and COX-2 inhibitors. 


B. Renal prostaglandins are particularly important in the autoreg- 
ulation of glomerular pressure and GFR in patients with other 
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causes of impaired autoregulation, such as CKD, hypertension, 
volume depletion, HE and cirrhosis. 

C. Prostaglandin inhibition in such patients can lead to significant 
decreases in renal blood flow, consequent reversible renal 
ischemia, and AKI. 

D. Seen within 3-7 days of starting therapy. 


E. Renal prostaglandins are not important regulators of blood 
flow in normal kidneys, and so AKI from NSAIDs does not 
develop in patients with normal kidney function. 


Evidence-Based Diagnosis 


A. FE,, should be < 1% since the mechanism is impaired perfusion. 
(Sensitivity and specificity are unknown.) 


B. Reverses when the drug is stopped. 


C. Not accompanied by hematuria or pyuria. 


Treatment 
Stop the exposure. 


MAKING A DIAGNOSIS 


Wy 


You call Mrs. F and tell her to stop taking the indometha- 
cin; because of her abnormal urinalysis, you also order urine 
eosinophils. One week later, her creatinine is still 2.5 mg/dL. 
Urine eosinophils are negative. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, NSAID-induced renal 
hypoperfusion? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


Mrs. Fs FE,, is higher than expected for NSAID-induced. renal 
hypoperfusion. She has not used diuretics or received IV fluids, 
both of which can cause a falsely elevated urine Na and FE, . In 
addition, her creatinine has not improved and her urinalysis is 
abnormal. Therefore, it is unlikely that prostaglandin inhibition is 


the reason for her kidney disease. 


Alternative Diagnosis: Interstitial Nephritis 


Textbook Presentation 

Classic findings include AKI, hematuria, pyuria with WBC casts, 
fever, and eosinophilia. The full syndrome is rarely seen today, 
since it occurs primarily with methicillin-induced acute interstitial 
nephritis. 


Disease Highlights 


A. Interstitial nephritis is found in 2-3% of all kidney biopsies, 
and in 15-27% of patients who have a biopsy done for AKI. 
B. Etiology 
1. Drug-induced 
a. Accounts for at least 66% of cases of acute interstitial 
nephritis; up to 90% of cases in some series 
b. Antimicrobial agents and NSAIDs cause the majority 
of cases; in 2 large series, NSAIDs caused 44% of the 
drug-induced cases. 


c. Also reported with allopurinol, acyclovir, famotidine, 
furosemide, omeprazole, phenytoin 


2. Infection-related 
a. 15% of acute interstitial nephritis cases 
b. Can be caused by 
(1) Viral infections, such as cytomegalovirus, Epstein-Barr 
virus, herpes simplex virus, HIV, mumps, and others 
(2) Bacterial infections, such as staphylococci, streptococci, 
Yersinia, Legionella 
(3) Other infections, such as mycobacteria, toxoplasmosis, 
syphilis 
3. Idiopathic 
a. 5—10% of cases 
b. Includes tubulointerstitial nephritis and uveitis 
syndrome and anti-tubular basement membrane disease 
4, Associated with systemic disease: sarcoidosis, SLE, Sjögren 
syndrome 


C. Prognosis 


1. Most patients improve within 6-8 weeks and return to 
baseline kidney function. 


2. Predictors of irreversible injury are diffuse infiltrates and 
frequent granulomas on biopsy, intake of the offending 
drug for longer than 1 month, delayed response to 
prednisone, and persistent kidney disease after 3 weeks. 


Evidence-Based Diagnosis 


A. Clinical findings 


1. Renal manifestations develop within 3 weeks of exposure 
in 80% of patients, with an average delay of 10 days (range 
1 day to 18 months; longer delays often seen with NSAIDs). 

2. Symptoms develop more rapidly if the patient is rechallenged 
with the offending drug. 

3. The classic triad of fever, rash, and eosinophilia is seen in 
only 10-15% of patients. 

4, Table 28-8 summarizes the findings in 2 series reporting 
121 cases of acute interstitial nephritis, 90% of which were 
drug-induced. 


The absence of fever, rash, eosinophilia, or 


eosinophiluria does mot rule out interstitial 
nephritis. 


Table 28-8. Clinical features in acute interstitial nephritis. 


Finding % of Patients 
Arthralgias 45 
Fever 36 
Rash 22 
Non-nephrotic proteinuria 93 
Pyuria 82 
Microscopic hematuria 67 
Eosinophilia' 35 
Gross hematuria 5 
Nephrotic range proteinuria 25 
Complete nephrotic syndrome 0.8 


'Less common in NSAID-related acute interstitial nephritis. 


Table 28-9. Indications and contraindications for kidney 
biopsy. 


Contraindications to 


Indications for kidney biopsy kidney biopsy 


Nephrotic syndrome Multiple cysts 


Systemic diseases with proteinuria 
and kidney failure (amyloidosis, 
myeloma, sarcoidosis) 


Kidney transplant 


Obesity (relative 
contraindication) 


B. Urine eosinophils are less useful than early studies suggested 
1. Sensitivity, 40%; specificity, 72% 
2. LR+, 1.45; LR-, 0.83 

C. FE, usually > 1% 


D. Gallium scan 
1. Substantial renal uptake in acute interstitial nephritis, but 
uptake also seen in GN, pyelonephritis, and other conditions 
2. Sensitivity and specificity are not well defined. 
3. No uptake with ATN, so possibly useful in distinguishing 
ATN from acute interstitial nephritis 


E. Kidney biopsy is the gold standard and is often necessary to 
establish the diagnosis. See Table 28-9 for an overview of the 
indications and contraindications of a kidney biopsy. 


Treatment 

A. Stop exposure, if possible. 

B. Corticosteroids are sometimes used, but there are no prospec- 
tive randomized clinical trials. 

1. Consider in patients whose kidney function does not 
improve within 1 week of stopping exposure, after biopsy 
confirms diagnosis. 

2. Consider empiric trial in patients who have worsening 
kidney function and suspected acute interstitial nephritis, 
and who are poor candidates for biopsy. 


3. NSAID-induced acute interstitial nephritis is less 
responsive to corticosteroid therapy. 


4. Should see improvement in 2-3 weeks. 


CASE RESOLUTION 


wy 


Her urinalysis is consistent with interstitial nephritis, and 
the lack of urine eosinophils does not rule out the diagnosis. 
Kidney biopsy is performed, which shows inflammatory infil- 
trates in the interstitium. Her kidney function returns to 
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baseline several weeks after the NSAIDs are discontinued. 
She is cautioned to never use NSAIDs in the future to avoid 
recurrent interstitial nephritis. 


REVIEW OF OTHER IMPORTANT DISEASES 
Acute GN 


Acute GN is caused by 1 of several disease processes, all of which 
involve immunologically mediated proliferative GN. The classic 
clinical “nephritic syndrome” consists of the acute onset of hema- 
turia (with red cell casts), proteinuria, elevated creatinine, hyper- 
tension, and edema. See Table 28-10 for an overview of etiologies 
and Table 28-11 for the role of complement testing in glomerular 
diseases. 


Rhabdomyolysis 


Textbook Presentation 


Patients may complain of muscle pain, weakness, and dark urine. 
Serum creatine kinase levels are elevated. 


Disease Highlights 


A. Direct trauma to the myocyte, or depletion of ATP within the 
cell, leads to increased intracellular calcium causing persistent 
contraction and eventual myocyte disintegration. 


B. Leakage of muscle cell contents (electrolytes, myoglobin, 
creatine kinase, other proteins) then occurs. 


C. Causes of rhabdomyolysis include 
1. Trauma (crush injury) 


2. Exertion (strenuous exercise, seizures, alcohol withdrawal 
syndrome) 


3. Muscle hypoxia (limb compression during prolonged 
immobilization, major artery occlusion) 


4. Infections (influenza, coxsackievirus, Epstein-Barr virus, 
HIV, Legionella, Streptococcus pyogenes, Staphylococcus 
aureus, Clostridium, tick-borne infections) 


5. Metabolic (hypokalemia, hypophosphatemia, hypocalcemia, 
diabetic ketoacidosis, nonketotic hyperosmotic conditions) 


6. Drugs/toxins (fibrates, statins, alcohol, heroin, cocaine) 

7. Body temperature changes (heat stroke, malignant 
hyperthermia, malignant neuroleptic syndrome, 
hypothermia) 

8. Genetic defects 

9. Idiopathic 


D. AKI is the most serious complication of rhabdomyolysis. 


1. Rhabdomyolysis causes 7-10% of cases of AKI in the 
United States. 


2. Incidence of AKI is 13-50% and is higher in patients who 
use illicit drugs or alcohol, or who have multiple causes of 
rhabdomyolysis. 


3. Survival in patients with rhabdomyolysis and AKI is 
about 80%, with most patients recovering kidney 
function. 


4. AKI occurs due to myoglobin-induced proximal tubule 
cytotoxicity, distal tubular obstruction from precipitation 
of myoglobin, and intrarenal vasoconstriction due to 
intravascular volume depletion and activation of renal 
vascular mediators. 
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Table 28-10. Causes of acute glomerulonephritis (GN). 


Highlights 


Type Diseases Serologic Markers 
Anti-GBM disease Goodpasture syndrome 100% anti-GBM 
antibody + 
20% ANCA + 
C3 normal 


Pauci-immune GN 50-75% pANCA + 


Anti-GBM (-) 
C3 normal 
Granulomatosis with > 90% cANCA + 
polyangiitis Anti-GBM (-) 
C3 normal 
Eosinophilic granulomatosis 65% pANCA + 
with polyangiitis (formerly Anti-GBM (-) 
Churg-Strauss syndrome) C3 normal 
IgE elevated 
Immune-complex SLE, poststreptococcal, Low C3 
GN membranoproliferative, Anti-GBM (-) 
endocarditis, visceral ANCA (-) 
abscesses, shunt nephritis 
Cryoglobulinemia Low C4 
Anti-GBM (-) 
ANCA (-) 
IgA nephropathy, Henoch- Normal C3, C4 
Schonlein purpura, Anti-GBM (-) 
fibrillary GN ANCA (-) 


Presents with abrupt onset of oliguria, hematuria, and kidney dysfunction 
Bimodal age distribution: young male smokers present with a 
pulmonary-renal syndrome, and women in their 50s to 60s present 
with kidney disease 

ESRD develops in 30% 


Small- and medium-vessel vasculitis 

Renal involvement in 80%; pulmonary involvement in 20-55% 
Presents with constitutional symptoms, hematuria, and sometimes 
nephrotic range proteinuria 

10-46% require dialysis 


Upper and lower respiratory tract and GN 

Can be indolent prior to the onset of systemic vasculitis 
Seen primarily in white men and women in the fifth decade 
33-50% have eye disease 


Asthma, eosinophilia, granulomatous vasculitis, and tissue eosinophilic 
infiltration 

Occurs in patients in their 30s and 40s 

Renal involvement typically mild 


Post-streptococcal GN is the most common postinfectious GN, 
occurring 10-14 days after infection with a nephritogenic strain of 
group A beta-hemolytic streptococci 

Supportive treatment only; residual renal impairment rare 


Typically associated with chronic infection such as hepatitis C or 
hematologic malignancy 
Petechial rash, livedo reticularis, arthritis, systemic involvement 


IgA nephropathy is the most common cause of GN 
Purpura and GI symptoms seen in Henoch-Schonlein purpura 


ANCA, anti-neutrophilic cytoplasmic antibody; cANCA, cytoplasmic anti-neutrophilic cytoplasmic antibody; ESRD, end-stage renal disease; GBM, glomerular basement membrane; pANCA, 


perinuclear anti-neutrophilic cytoplasmic antibody; SLE, systemic lupus erythematosus. 


Evidence-Based Diagnosis 
A. Weak correlation between peak creatine kinase and develop- 
ment of AKI 


1. Risk of AKI is low when the admission creatine kinase is 
< 15,000—20,000 units/L. 


2. AKI may occur with creatine kinase levels as low as 
5000 units/L when coexisting conditions, such as sepsis, 
dehydration, or acidosis, are present. 

B. Urine findings include 
1. Pigmented granular casts 
2. A reddish-brown supernatant 


3. Dipstick testing positive for blood with no RBCs in 
the sediment (sensitivity of 80% for the detection of 
rhabdomyolysis) 


C. BUN/creatinine ratio is often low. 
D. Oliguria is frequent, with occasional anuria. 


E. The FE,, is < 1% due to the contribution of vasoconstriction 
to the AKI. 


FE Common electrolyte abnormalities include hyperkalemia, 
hyperphosphatemia, hyperuricemia, high anion gap metabolic 
acidosis, hypermagnesemia, and hypocalcemia. 


Treatment 


A. Aggressive fluid repletion is essential; some patients require up 
to 10 L/day. 


B. Comparative studies show that early and high-volume hydra- 
tion is better than delayed hydration; there is no difference 
in outcomes regardless of which type of fluid is used (normal 
saline, lactated Ringer, sodium bicarbonate), and adding 
mannitol is not beneficial. 


oO 


However, massive infusions of normal saline can cause 
metabolic acidosis, so experts recommend alternating 1 L of 
0.45 normal saline + bicarbonate with each liter of normal 
saline if the urine pH is < 6.5. 


Vascular Causes of AKI 


Vascular events are serious, but rare, causes of AKI. There are 
3 mechanisms of acute vascular compromise: renal artery throm- 
bosis, thromboembolism of the renal arteries, and atheroembolism. 


1. Renal Artery Thrombosis 


Textbook Presentation 


The classic presentation is severe flank pain, hematuria, nausea, 
vomiting, fever, and hypertension. 


Table 28-11. Hypocomplementemia in glomerular diseases. 


Glomerular diseases Complement changes Pathway affected 


Lupus nephritis c3 4, C4 4, CH50 4 
Mixed essential 


cryoglobulinemia 


Classical pathway 
activation 


Membranoproliferative 
GN, Type | 


Poststreptococcal GN 


Endocarditis, Hepatitis B, activation 
Hemolytic uremic 
syndrome 
Membranoproliferative + C3 nephritic factor 
GN, 
Type Il 
Acquired Reduced 
complement 
synthesis 
Hereditary 
Lupus nephritis C2 deficiency 


Familial hemolytic 
uremic syndrome 


Factor H deficiency 


GN, glomerulonephritis; nl, normal. 


Disease Highlights 
A. Blunt trauma is most common cause. 


B. Nontraumatic causes include 
1. Dissecting aortic or renal artery aneurysms 
2. Vasculitis 
3. Cocaine abuse 


4, Antiphospholipid antibody syndrome 


Evidence-Based Diagnosis 
A. Angiogram is the gold standard. 
B. Infused CT is often diagnostic. 


Treatment 
A. Nephrectomy, if renal infarction occurs 
B. Revascularization or thrombolysis 


C. Sometimes observation and medical management 


2. Thromboembolism of the Renal Arteries 


Textbook Presentation 


Most patients have flank pain, often with hematuria or anuria. 


Disease Highlights 
A. Clinical features depend on severity and location of emboli. 


B. Bilateral emboli or emboli to a solitary kidney more likely to 
produce AKI and anuria. 


C. 75% of patients have abdominal or flank pain. 


D. Variably see nausea, vomiting, hematuria 


Alternative pathway 
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. Fever and hypertension are common, but fever is often delayed 


until second or third day. 


Sources of emboli 


1. Cardiac: atrial fibrillation, myocardial infarction, rheumatic 
valvular disease, prosthetic valves, subacute bacterial 
endocarditis 


2. Aortic or renal aneurysms 


3. Intra-arterial catheterization 


Evidence-Based Diagnosis 


A. Diagnosed at onset of symptoms in only 30% of patients 


B. 


C. 


Usually have leukocytosis, increased lactate dehydrogenase 
(LD) and transaminases; the LD is increased more than the 
transaminases. 


Alkaline phosphatase elevated in 30-50% of patients. 


D. Angiography is gold standard for diagnosis; infused CT can 


be diagnostic. 


Treatment 


A. 


B. 


Unilateral embolism and normal contralateral kidney: strep- 
tokinase and/or angioplasty, followed by anticoagulation; no 
indication for surgery 


Bilateral emboli, or embolus to solitary kidney: same as above, 
but try surgical reconstruction if cannot restore blood flow 


3. Atheroembolism 


Textbook Presentation 


A classic presentation is a white man over age 60 with hyperten- 
sion, smoking, and vascular disease in whom livedo reticularis and 
acute or subacute kidney injury develop after an inciting event. 


Disease Highlights 


A. Secondary to cholesterol crystal embolism from an atheroscle- 


B. 


rotic aorta 


3 syndromes: abrupt onset of kidney injury after an inciting 
event (such as angiography), subacute worsening of kidney func- 
tion a few weeks after an event, and chronic kidney impairment 


. Risk factors include 


. Male sex 

. Age > 60 years 

. Hypertension 

. Smoking 

. Diabetes mellitus 


azA nn WN & 


. Vascular disease 


. Can occur spontaneously or after vascular surgery procedures, 


angiograms (especially coronary angiograms), and with 
anticoagulation 


. Incidence probably quite low (< 1-2%) but may be as high as 


5-6% in high-risk patients. 

Clinical manifestations (from 5 case series) 

1. Skin lesions (livedo reticularis) in 35-90% 
2. Gastrointestinal symptoms in 8-30% 

3. Eosinophilia in 22-73% 

4. CNS involvement in 4—23% 

5. Dialysis needed in 28-61% 
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Evidence-Based Diagnosis 
A. Kidney or skin biopsy 


B. Can sometimes be diagnosed on fundoscopic exam 


Treatment 
A. Best approach beyond supportive therapy unknown 
B. Avoid anticoagulation 


C. Consider aggressive lipid management 
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| have a patient with a rash. How do | 
determine the cause? 


Sarah Stein, MD 


CHIEF COMPLAINT 


PATIENT N 


Ms. N is a 23-year-old woman who comes to see you com- 
plaining of a rash. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


In clinical practice, rashes are diagnosed through pattern recogni- 
tion (sometimes called system 1 reasoning) probably more than any 
other complaint. This is an effective way of making a diagnosis when 
the diagnosis is obvious or when the observer is very experienced. 
The risk with this type of reasoning is that diagnostic hypotheses are 
heavily influenced by recent experience, rare diagnoses tend not to 
be recognized, and physicians often reach premature closure on an 
incorrect diagnosis. 

The differential diagnosis of a rash should be based on the 
morphology of the lesion. This can be considered the first pivotal 
point in the differential diagnosis. To correctly categorize a lesion’s 
morphology, the physician must first identify the primary lesion, 
the typical element of the eruption. This process can be compli- 
cated as the primary lesion is often affected by secondary changes 
such as excoriation, erosion, crusting, or coalescence. Because 
the differential diagnosis of 1 lesion can be extensive, once the 
morphology of the primary lesion is identified, the next pivotal 
points are determining the global reaction pattern and observing 
the distribution of lesions. What follows are some important def- 
initions, followed by a differential diagnosis of some of the most 
common reaction patterns. 

. Macule: lesion without elevation or depression, < 1 cm 


What is the differential diagnosis of a rash? 
How would you frame the differential? 


. Patch: lesion without elevation or depression, > 1 cm 


. Papule: any solid, elevated “bump” < 1 cm 
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. Plaque: raised plateau-like lesion of variable size, often a 
confluence of papules 


. Nodule: solid lesion with palpable elevation, 1-5 cm 
. Tumor: solid growth, > 5 cm 

. Cyst: encapsulated lesion, filled with soft material 

. Vesicle: elevated, fluid-filled blister, < 1 cm 

. Bulla: elevated, fluid-filled blister, > 1 cm 

10. 
11. 
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Pustule: elevated, pus-filled blister, any size 


Wheal: inflamed papule or plaque formed by transient 
and superficial local edema 
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12. Comedone: a plug of keratinous material and skin oils 
retained in a follicle; open comedone has a black inclusion, 
closed comedone appears flesh-colored or pinkish 


Primary lesions are further grouped into reaction patterns. 
Papulosquamous eruptions present with papules and plaques 
associated with superficial scaling. Folliculopapular eruptions 
begin as papules arising in a perifollicular distribution. Dermal 
reaction patterns result from infiltrative and inflammatory pro- 
cesses involving the dermal and subcutaneous tissues. Petechia 
and purpura occur when there is leakage of blood products into 
surrounding tissues from inflamed or damaged blood vessels. 
Blistering disorders present with vesicles and bullae. A differ- 
ential diagnosis of rash is listed below and Figure 29-1 presents 
an algorithm of a possible approach to patients with rashes and 
skin lesions. 


A. Blistering disorders (vesicles, pustules, and bullae) 
1. Autoimmune 
a. Bullous pemphigoid 
b. Epidermolysis bullosa acquisita 
c. Pemphigus vulgaris 
2. Hypersensitivity syndromes 
a. Stevens-Johnson syndrome 
b. Toxic epidermal necrolysis 
3. Infectious 
a. Herpes simplex 
b. Impetigo 
c. Staphylococcal scalded skin 
d. Varicella zoster 
. Dermal reaction patterns 
1. Erythema nodosum 
2. Granuloma annulare 
3. Sarcoidosis 
4. Urticaria 
. Folliculopapular eruptions (perifollicular papules) 
1. Acne vulgaris 
2. Folliculitis 
3. Perioral dermatitis 
4. Rosacea 
. Papulosquamous eruptions (papules and plaques with scale) 
1. Eczematous dermatitis 
a. Allergic contact dermatitis 
b. Atopic dermatitis 


c. Irritant contact dermatitis 
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Single lesion Rash Annular or arcuate 


Brown or black 
Folliculopapular 


Red Flesh colored Blisters 
Purpura and petechiae 
Papulosquamous 


Ulcers 


Localized 
Palpable Nonpalpable 


a = = 


Dermal reaction pattern 


Figure 29-1. Approach to the patient with rash or skin lesion. 


2. Pityriasis rosea 1. Nonpalpable purpura 

3. Psoriasis a. Actinic/senile purpura 
4. Seborrheic dermatitis b. Amyloidosis 

5. Tinea infections c. Bacteremia 


E. Purpura and petechiae d. Benign pigmented purpura 


e. Corticosteroid-associated 
f. Disseminated intravascular coagulation 
g. Medication-related 
h. Thrombocytopenia 
2. Palpable purpura 
a. Infectious 
(1) Bacteremia 
(2) Rocky Mountain spotted fever 
(3) Meningococcemia 
b. Leukocytoclastic vasculitis 
(1) Allergic vasculitis 
(2) Henoch-Schénlein purpura 


VW 


Ms. N complains of frequent “breakouts” on her face for 
the last several years. She reports the use of many topical 
over-the-counter agents over the years. She complains of 
feeling greasy and the need to “squeeze pus’ out of lesions 
ona regular basis. 


On examination, there are many erythematous papules, 
occasional pustules, and open and closed comedones on 
the forehead, cheeks, and chin. There is a predominance 
of larger nodules along the jaw line. Similar erythematous 
papules involve the upper back and chest. There is neither 
significant background erythema nor scaling in the scalp, 
eyebrows, or nasolabial folds. Figure 29-2 shows her on her 
initial visit. 

At this point, what is the leading hypothesis, 

r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 
differential diagnosis, what tests should be 
ordered? 


Figure 29-2. Ms. N on initial presentation. 
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Table 29-1. Diagnostic hypotheses for Ms. N. 


Diagnostic Demographics, Risk Factors, Important 
Hypotheses Symptoms and Signs Tests 
Leading Hypothesis 
Acne vulgaris Most common in adolescence and Clinical 

young adulthood diagnosis 
Presence of comedones, papules, 
pustules, nodules 
Flares with menses 
Distribution over the face, chest, 
and back 
Active Alternative 
Rosacea Most common in people with fair skin Clinical 
History of flushing diagnosis 
Presence of telangiectasias and 
possibly inflammatory papules 
Other Alternative 
Perioral Monomorphic eruption of fine Clinical 
dermatitis erythematous papules clustered diagnosis 


around mouth 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The pivotal clues, in this case, are the morphology of the lesion 
and its distribution. This patient has a folliculopapular eruption 
that predominantly affects the face, chest, and upper back. Primary 
lesions of inflammatory papules, pustules, and comedones place 
acne at the top of the differential. The history is typical for acne: a 
chronic course with intermittent flares. 

Other folliculopapular conditions must be considered. The lack 
of background erythema and telangiectasias makes a diagnosis of 
rosacea less likely. Perioral dermatitis typically presents as mono- 
morphic small papules and is closely associated with the use of 
topical corticosteroids and cosmetics. The mixture of lesion type, 
with comedones as well as papules and nodules, and the more dif- 
fuse distribution makes acne more likely than perioral dermatitis. 
An infectious folliculitis is possible, but the course of the disease 
makes this extremely unlikely (Table 29-1). 


v 


The patient is in good health and is not overweight. She is 
not taking any oral medications. She reports regular men- 
strual cycles and notes that the breakouts are worse 
around the time of her period. She does not report easy 
flushing or any increased hair growth on the face or chest. 
She has 1 healthy child. 


ls the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Acne Vulgaris 


Textbook Presentation 


Typically, acne vulgaris presents in adolescence with chronic, wax- 
ing and waning lesions. A variety of lesions are present, including 
inflammatory papules, pustules, comedones, and nodulocysts over 
the face, chest, and back. 


504 / CHAPTER 29 


Disease Highlights 


A. Description of lesion: inflammatory papules, pustules, 
comedones, and nodulocysts over the face, chest, and back 
(see Figure 29-2). 


B. Acne is a highly prevalent condition, most common during 
mid-to-late adolescence. 
C. Acne may persist beyond adolescence, especially in women. 


D. Acne is caused by the obstruction of sebaceous follicles on the 
face and trunk. Three factors are involved in the development 
of the lesions: 

1. Increased sebum is produced (androgen dependent) and 
accumulates in follicles. 

2. Desquamation of epithelial cells and keratin into sebum-rich 
follicles causes obstruction. 

3. Inflammation develops as the anaerobe Propionibacterium 
acnes proliferates in this closed environment. 


E. Although the 3 factors discussed above are responsible for 
most cases of acne, it is important to keep in mind other 
factors that may contribute to the disease. 

1. Hyperandrogen states (most commonly polycystic ovary 
syndrome [PCOS] or androgenic progestins in contraceptives). 

2. Exposure to topical comedogens (cocoa butter, mineral oil, 
lanolin, fatty acids). 


3. Numerous factors that lead to follicular obstruction 
(eg, habits or clothing that cause skin trauma or obstruct 
pores, hot humid environments or heavy sweating leading 
to keratin over-hydration). 


4. Medications known to trigger or exacerbate acne 
(eg, corticosteroids, isoniazid, lithium, androgens). 


Evidence-Based Diagnosis 
A. The diagnosis is typically clinical. 


B. Work-up for hyperandrogenism is appropriate when there are 
signs of polycystic ovary disease, virilization, or an atypical 
presentation (such as later in life). 


Treatment 
A. Identify and remedy the acne precipitants discussed above. 
B. Review general skin care techniques for acne-prone skin. 
1. Vigorous scrubbing can aggravate acne by promoting the 
development of inflammatory lesions. 
2. Abrasive cleaners and mechanical devices also aggravate 
acne by promoting inflammation. 
3. Use of one’s hands and a mild cleanser with lukewarm 
water is best. 
4. Use of moisturizers should be minimized and all cosmetics 
and lotions should be oil-free. 
5. Minimize contact of facial skin with hair gels and other 
styling products (pomade acne). 
C. Medical therapy is aimed at the 3 factors involved in acne 
development. 
1. Decreasing sebum production 
a. No topical therapies are effective 
b. Estrogen 
(1) Most effective at doses of > 50 mcg of ethinyl estradiol 


(2) Common oral contraceptive pills containing < 35 mcg 
ethinyl estradiol are still helpful. 


c. Antiandrogens (spironolactone) 
d. Isotretinoin (see later discussion) 
2. Alteration of epithelial turnover and cohesiveness 
a. Topical retinoids: tretinoin, tazarotene 
b. Adapalene: a naphthoic acid with retinoid activity 
3. P acnes proliferation and accompanying inflammation 
a. Topical antibiotics 
(1) Erythromycin 
(2) Clindamycin 
(3) Metronidazole 
(4) Benzoyl peroxide 
b. Systemic antibiotics 
(1) Tetracycline class 
(2) Macrolide class 
(3) Trimethoprim/sulfamethoxazole 


D. Guidelines for the use of these medications are as follows: 
1. Predominantly comedonal acne: retinoid or adapalene 
2. Mild inflammatory acne: topical antibiotic and benzoyl 
peroxide with or without retinoid or adapalene 


3. Moderate to severe but noncystic inflammatory acne: 
systemic antibiotic in combination with a topical retinoid 


4. Nodular cystic acne: isotretinoin 


a. Should only be prescribed by clinicians experienced in 
its use because of potential adverse effects 

b. Has the potential to cause hypertriglyceridemia and 
depression 

c. Effective contraception must be assured because it is a 
potent teratogen. 


E. Additional considerations 
1. Oral contraceptives are useful in women with a strong 
hormonal component. 


2. Spironolactone can be useful in adult women with 
recalcitrant acne. 


MAKING A DIAGNOSIS 


A clinical diagnosis of acne is most likely. Although PCOS might 
be considered based on the older age of the patient and the distri- 
bution of lesions along the jaw line, the patient lacks the oligomen- 
orrhea that, along with evidence of hyperandrogenism, is necessary 
for making the diagnosis. 

A clinical diagnosis of acne is made, and discussion about the 
most appropriate therapy begins. 


Have you crossed a diagnostic threshold for 
the leading hypothesis acne vulgaris? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Rosacea 


Textbook Presentation 


Commonly presents in adults with a facial rash. There is a gradual 
development of telangiectasias and persistent centrofacial erythema 
occasionally with inflammatory red papules and papulopustules. 
Comedones are absent. There is often a history of easy flushing. 


Figure 29-3. Rosacea. (Used with permission from Dr. Anne 
E. Laumann.) 


The rash may worsen with sun exposure, ingestion of spicy foods 
and thermally hot foods/liquids, emotional stress, and exercise. 


Disease Highlights 


A. Description of lesion: centrofacial persistent facial erythema, 
telangiectasias, and, occasionally, inflammatory papules and 
papulopustules (Figure 29-3). 


B. Rosacea is most common in fair-skinned individuals of northern 
European descent but can be seen in people with darker skin 
as well. 


C. Women are more commonly affected than men. 


D. However, complicated disease with sebaceous gland hyperplasia 
and rhinophyma (sebaceous overgrowth causing deformity of 
the nose) develops more often in men. 
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E. Rosacea typically begins later than acne and reaches a peak in 
middle age. That said, the 2 can overlap. 


E Sun exposure is thought to be a trigger and sun-damaged skin 
is frequently seen in patients with rosacea. 


G. Ocular rosacea is common, perhaps affecting more than half 
of patients with rosacea, and includes conjunctival hyperemia, 
anterior blepharitis, and keratitis. 


Evidence-Based Diagnosis 
A. Diagnosis is by clinical presentation. 


B. Histopathology, which is rarely necessary, varies according to 
the stage and variant of the disease and is often nonspecific. 


Treatment 
A. Sun protection 
B. Avoidance of triggers of flushing 
1. Sun exposure 
2. Ingestion of spicy and thermally hot foods and liquids 
3. Emotional stressors 
4, Physical exertion: encourage frequent cool-downs 
C. Topical agents 
1. Metronidazole (treats papules and papulopustules, modest 
effect on erythema) 
2. Brimonidine (treats erythema) 


3. Ivermectin (treats papules and papulopustules) 


D. Systemic agents: oral antibiotics of the tetracycline class control 
severe eruptions of inflammatory lesions. 


E. Laser treatment 


1. Used to ablate telangiectasias and improve background 
erythema. 


2. May be helpful to reduce rhinophyma. 


CASE RESOLUTION 


v 


A management plan was discussed with the patient that 
included instruction on an appropriate skin care regimen, 
direction regarding appropriate selection of topical prod- 
ucts, and use of systemic and topical medications. At 
follow-up in 3 months, the patient had significantly fewer 
active lesions with evidence of dyspigmentation associ- 
ated with resolving lesions. 


CHIEF COMPLAINT 


PATIENT Z 


Mr. B is an 18-year-old man who was in good health until 
1 week ago, when he noted that the left side of his chest 
was painful. One day before his visit, he noticed a rash 
on the left side of his chest, just lateral to his sternum. 
He describes the rash as small bumps, blisters, and red 


patches. He says that the skin is extremely sensitive to 
light touch. He otherwise feels well, without fever or con- 
stitutional symptoms. 


At this point, what is the leading hypothesis, 
t what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 
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Several general etiologic categories need to be considered when pre- 
sented with a patient with new-onset blisters or vesicles. Blisters can 
be a symptom of infection, autoimmune disease, or a reaction to 
an external stimulus. Infectious causes include varicella zoster virus 
(VZV), presenting either as chickenpox or herpes zoster (shingles), 
and bullous impetigo. Both are possible in this patient. The pro- 
dromal pain and unilateral, dermatomal distribution suggest VZV. 
Bullous impetigo can cause blisters in a young, healthy person, but 
these blisters often begin in intertriginous areas. Bullous impetigo 
is most common in children. Grouped blisters suggest VZV or 
herpes simplex virus (HSV), whereas other blistering diseases may 
demonstrate large distinct blisters or erosions. 

Bullous arthropod bites can affect patients of any age. A his- 
tory of exposure should be elicited. The numerous, small, clustered 
lesions, in this case, make arthropod bites a less likely diagnosis. 
Bullous pemphigoid and other autoimmune blistering disorders 
are rare but possible. Stevens-Johnson syndrome is unlikely given 
the subacute onset but is certainly a “must not miss” diagnosis 
(Table 29-2). 


WV 


The patient reports no significant medical history. He 
recently finished a course of amoxicillin for pharyngitis. 
He also frequently helps his mother with gardening. The 
patient is afebrile with normal vital signs. The physical 
exam demonstrates clusters of small vesicles, filled with 
clear fluid, overlying erythematous skin. There is no lymph- 
adenopathy. The rest of the skin exam is unremarkable 
(Figure 29-4). 


Table 29-2. Diagnostic hypotheses for Mr. B. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 


Varicella zoster Prodromal pain symptoms Usually diagnosed 
virus Localized lesions in a clinically 
dermatomal distribution Tzanck smear, PCR 


Acute onset, Bacterial culture of 
intertriginous location lesion 
Most common in children 


Bullous Pruritus Clinical 
arthropod bites Lack of constitutional 
symptoms 


Exposure history 


Bullous May present with early Skin biopsy and direct 
pemphigoid urticarial lesions and immunofluorescence 
pruritus of skin 
Later intact blisters 


Stevens-Johnson Rapidly progressive rash Skin biopsy 
syndrome with associated mucosal 
lesions 


PCR, polymerase chain reaction. 


Figure 29-4. Mr. B. on initial presentation. 


Is the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: VZV (Herpes Zoster/ 
Shingles) 


Textbook Presentation 


This condition usually presents as a rash over a single, unilateral 
dermatome. The lesions begin as closely grouped vesicles on an 
erythematous base. Over 2-3 days, the lesions become pustular 
and then crust over after 7—10 days. Pain and paresthesias along the 
involved dermatome often precede the rash by a few days. 


Disease Highlights 


A. Description of the lesion: small, tightly grouped vesicles 
on an erythematous base occurring in one dermatome 
(see Figure 29-4). Very early in the presentation, the lesions 
are large papules that then become vesicular, then pustular, 
and ultimately crusted. 


B. Characteristics of the lesion 
1. The rash tends to occur in the region where the rash of 
primary VZV infection (chickenpox) was most severe. 


a. The most common dermatomes are trigeminal and 


T3-L2. 


b. It is not uncommon to have a few vesicles in contiguous 
dermatomes. 


2. New lesions may appear for several days, occasionally for 
up to 7 days. 
C. Shingles is caused by reactivation of VZV in a dorsal root 
ganglion. 
D. Complications 
1. Herpes zoster ophthalmicus 
a. Can occur when there is involvement of the first 
division of the trigeminal nerve. 


b. The tip of the nose is in this division so vesicles in 
this area should raise the possibility of herpes zoster 
ophthalmicus. 


c. Carries high risk of corneal damage 


2. Herpes zoster oticus (Ramsay Hunt syndrome) 
a. Reactivation of VZV within the geniculate ganglion 
b. May cause facial paralysis (Bell palsy) and ear pain 
c. Vesicles can often be seen in the ear canal. 
d. Vestibular and hearing disturbances (vertigo and hearing 
loss or tinnitus) are frequently reported. 
E. Disseminated varicella zoster may occur, most often in immu- 
nocompromised patients. 
FE Varicella zoster in the elderly 
1. Zoster can be associated with significant morbidity in 
elderly patients. 
2. The rash is more severe and generally lasts longer in the elderly. 


3. Postherpetic neuralgia, a potentially debilitating, long-term 
pain syndrome, is also most common in the elderly. 


Evidence-Based Diagnosis 


A. The diagnosis of varicella zoster is usually made clinically 
without additional tests. 


B. Viral polymerase chain reaction (PCR) done of the vesicle 
fluid is useful if the diagnosis is in doubt. 


C. The bedside Tzanck smear of material scraped from a fresh 
vesicle can be supportive evidence but cannot distinguish 


between VZV and HSV. 


Treatment 


A. In the immunocompetent, the eruption is self-limited; sup- 
portive care with pain relievers may be all that is necessary. 


B. Patients with any involvement of the eye should be evaluated 
by an ophthalmologist. 
C. Antiviral agents (acyclovir, famciclovir, valacyclovir) 
1. Most useful when the rash is diagnosed within the first 
72 hours 
2. Decrease the duration and severity of the disease (including 
decreasing duration and severity of acute neuropathic pain) 


3. Prevent dissemination 


The use of antiviral drugs is not beneficial if 
the rash of varicella zoster has been present for 
more than 72 hours. 


D. Symptomatic care: soaks and topical antipruritics might 
be useful. 
E. Corticosteroids 


1. Systemic corticosteroids have been used in conjunction 
with antiviral agents to reduce the duration of the rash 
and the acute pain syndrome. 


2. Meta-analysis showed that systemic corticosteroids are 
probably ineffective in the prevention of postherpetic 
neuralgia. 

F. Infection control 

1. The vesicle fluid is infectious to individuals who are not 
immune (neither had chickenpox nor been vaccinated). 

2. Infection risk can, therefore, be reduced by preventing 
direct contact with the vesicle fluid. 

G. Postherpetic neuralgia 
1. Most commonly complicates disease in the elderly 
2. Potentially severe neuropathic pain syndrome 
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3. Meta-analyses show that systemic corticosteroids, antivirals, 
and other supplemental systemic therapies (gabapentin, 
pregabalin, amitriptyline) are ineffective in the prevention 
of postherpetic neuralgia, while supplemental interventional 
procedures (nerve block, epidural analgesics, transcutaneous 
electric nerve stimulation) may be beneficial. 


H. Prevention 


1. An inactivated recombinant vaccine was approved for use 
in the United States in 2017. 


2. This vaccine has an efficacy of 97.2% in patients over age 50. 


3. It is also effective in older patients (efficacy 90% for 
70-79 years of age and 89.1% for 80 years of age or older). 


4, The vaccine is recommended for patients over the age of 50. 


a. Patients should receive the vaccine regardless of whether 
there is a history of chickenpox. 

b. The vaccine should also be given 6-12 months after an 
episode of varicella zoster. 


MAKING A DIAGNOSIS 


Given the patient’s prodromal symptoms and classic dermatomal 
distribution, varicella zoster is the leading diagnosis. Because the rash 
was thought to be somewhat atypical, a fresh vesicle was unroofed 
with a scalpel tip and the vesicle fluid was sent for PCR testing. 

The diagnosis of varicella zoster is often clinical. The distribution 
and clinical appearance of lesions, as well as the associated prodro- 
mal symptoms, can make the diagnosis obvious. Impetigo, bullous 
arthropod bites, and autoimmune blistering diseases typically 
demonstrate larger distinct blisters or erosions. Stevens-Johnson 
syndrome and other drug reactions must always be considered 
when medications are in use. This patient was taking amoxicillin. 
The clinical appearance of the lesions, their localized distribution, 
and the overall time course of the symptoms are not consistent with 
this eruption, so varicella zoster must still lead the list. 


Have you crossed a diagnostic threshold for 
the leading hypothesis varicella zoster? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Bullous Impetigo 


Textbook Presentation 


Most commonly seen in children, bullous impetigo presents as 
flaccid, transparent bullae in the intertriginous areas. The blisters 
rupture easily and leave a rim of scale and shallow moist erosion. 


Disease Highlights 
A. Description of the lesion: flaccid bullae on normal skin 
(Figure 29-5) 
B. Location of the lesion 
1. Develops on grossly intact skin as a result of local toxin 
production. 
2. This is in contrast to nonbullous impetigo, shown in 
Figure 29-6, resulting from Staphylococcus or Streptococcus 
infection, which tends to affect previously traumatized skin. 


3. Lesions most commonly develop on moist, intertriginous skin. 


C. Superficial skin infection that most commonly affects infants 
and young children 
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Figure 29-5. Bullous impetigo. 
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Figure 29-6. Impetigo. 


D. The causative agent is Staphylococcus aureus. 


E. The blistering is caused by the production of exfoliatin or 
epidermolytic toxins. 


Evidence-Based Diagnosis 
A. Diagnosis is by clinical presentation. 


B. Culture of blister fluid or the moist edge of a crusted plaque 
may be diagnostic. 


Treatment 


A. Oral antibiotics active against S aureus should be prescribed 
for bullous impetigo. The possibility of methicillin-resistant 
S aureus (MRSA) must be considered. 


B. Localized, nonbullous impetigo may be adequately treated 
with topical antibiotics (effective against gram-positive cocci) 
such as: 

1. Bacitracin 
2. Polymyxin 
3. Mupirocin 


C. Recurrent infections may indicate staphylococcal carriage. 
Eradication measures including daily washing with chlorhex- 
idine gluconate, intranasal mupirocin ointment, and oral 
rifampin and doxycycline have been modestly successful. 


Figure 29-7. Bullous arthropod bites. 


D. Family members and close contacts may also be colonized 
and warrant investigation and treatment when appropriate. 
Environmental sources such as shared towels and athletic 
equipment should be considered. 


Alternative Diagnosis: Bullous Arthropod Bites 


Textbook Presentation 


This condition commonly presents as a cluster of tense blisters on 
exposed skin. The blisters tend to be large (2 1 cm) and surround- 
ing skin is normal. 


Disease Highlights 

A. Description of the lesion: large, often tense blisters on normal 
skin (Figure 29-7). 

B. Character and location of the lesion 


1. The lesions tend to develop in exposed areas of the skin, 
such as the extremities. 


2. The patient will otherwise appear well. 
3. The lesions are typically extraordinarily pruritic. 


4, Although the blisters arise from otherwise normal skin, 
surrounding inflammatory changes from rubbing and 
scratching are often present. 


C. Arthropod bite reactions are dermal hypersensitivity reactions 
to antigens from the saliva of insects. 


D. Bedbugs, fleas, mosquitos and many varieties of mites are all 


typical culprits. 

E. It is not possible to identify the culprit insect by the appearance 
of the bite. 

Evidence-Based Diagnosis 

A. Diagnosis is made by clinical presentation. 


B. Histopathology, though rarely necessary, can be supportive, 
demonstrating edema, a subepidermal blister, and a dermal 
inflammatory infiltrate with numerous eosinophils. 


Treatment 


A. Avoidance of future bites with use of protective clothing and 
insect repellants. 


B. Attention to eradicating the source of the biting insects, such 
as on pets, nests, etc. 


C. Supportive local care to prevent secondary infection and 
relieve pruritus. 


Alternative Diagnosis: Bullous Pemphigoid 


Textbook Presentation 


Bullous pemphigoid is usually seen in elderly patients with the 
sudden onset of 1-2 cm tense blisters and bright red, urticarial 
plaques. Lesions often begin on the lower extremities and progress 
upward. 


Disease Highlights 


A. Description of the lesion: tense bullae arising on skin that may 
be normal, erythematous, or urticarial (Figure 29-8). 


B. Bullous pemphigoid is an autoimmune disease primarily 
affecting the elderly. 


C. Autoantibodies are targeted against components of the epider- 
mal basement membrane zone, thus triggering separation and 
blistering. 

D. The lesions heal without scarring. 


E. Most cases occur sporadically without obvious precipitating 
factors. 


FE Character and location of the lesion 
1. Predilection of blisters for the extremities 
2. Lesions range from asymptomatic to intensely pruritic. 
3. Mucosal surfaces are rarely involved. 


Figure 29-8. Bullous pemphigoid. (Used with permission from 
Dr. Duri Yun.) 
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G. Other blistering syndromes, such as pemphigus vulgaris and 
epidermolysis bullosa acquisita, are caused by antibodies to 
other elements of the basement membrane zone. 


Evidence-Based Diagnosis 


A. Histopathology provides supportive information, demonstrating 
a subepidermal blister plane and accumulation of eosinophils. 

B. Immunopathology confirms the diagnosis by demonstrating 
linear deposits of IgG and C3 at the dermal-epidermal junction. 


C. In 70-80% of patients, circulating IgG that recognizes the 
identified antigens of the basement membrane zone can be 


found. 


Treatment 
A. Topical, potent corticosteroids can be effective. 
B. Extensive disease can be treated with systemic corticosteroids. 


C. Steroid-sparing immunosuppressives are used to limit the 
toxicities of systemic corticosteroids in chronic disease. 


D. Alternative anti-inflammatory agents, such as tetracycline and 
nicotinamide, may be effective. 


E. Remission is usually obtained within a few weeks; however, 
some degree of long-term therapy may be necessary. 


FE Refractory cases may respond to plasmapheresis, intravenous 
gammaglobulin, or rituximab. 


Alternative Diagnosis: Stevens-Johnson 
Syndrome 


Textbook Presentation 


Stevens-Johnson syndrome typically presents in a patient with 
fever, malaise, headache, and myalgias who is taking a potentially 
causative medication. After about 1 week of symptoms, a macular 
rash develops on the chest and face. These lesions subsequently 
blister and then rapidly erode. The skin is usually excruciatingly 
tender. 


Disease Highlights 


A. Description of the lesion: flaccid bullae and vesicles that develop 
centrally within preexisting target lesion. The bullae rapidly 
erode, leaving red and raw skin (Figure 29-9). 


Figure 29-9. Stevens-Johnson syndrome. 
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B. Stevens-Johnson syndrome and toxic epidermal necrolysis are 


hypersensitivity reaction patterns involving the skin. 

1. These 2 conditions are often considered to be on a 
spectrum of severity. Stevens-Johnson syndrome involves 
less body surface area, whereas toxic epidermal necrolysis 
leads to considerable areas of full-thickness skin sloughing. 


2. Although the precise cause has not been found, drugs are 


involved in most cases. 


C. More than 200 drugs have been implicated as causes of 
Stevens-Johnson syndrome and toxic epidermal necrolysis. 


D. An older, but well-done case-control trial identified com- 
mon culprits. These are listed in Table 29-3 with their 
associated ORs. 
E. Disease course 
1. Prodromal symptoms, characterized by fever, malaise, 
headache, myalgias, as well as gastrointestinal and 
respiratory complaints, occur over 1—2 weeks. 

2. The rash occurs initially on the face and central trunk 
as pink to red macules and papules. 


Table 29-3. Medications most commonly implicated in 


Stevens-Johnson syndrome or toxic epidermal necrolysis. 


Medications OR 
Short-term 
Sulfonamide antibiotics 172 
Aminopenicillins 6.7 
Quinolones 10 
Cephalosporins 14 
Long-term 
Carbamazepine 90 
Phenobarbital 45 
Phenytoin 53 
Valproic acid 25 
Piroxicam 12 
Allopurinol 52 
Corticosteroids 54 


Data from Roujeau JC, Kelly JP, Naldi L et al. Medication use and the risk of Stevens- 


Johnson syndrome or toxic epidermal necrolysis, N Engl J Med. 1995 Dec 14;333(24): 


1600-1607. 


3. The rash may spread and evolve rapidly, with individual 
lesions becoming targetoid with dusky centers and 
ultimately coalescing into larger plaques. 

4. Flaccid bullae and vesicles may develop centrally within 
targets as the skin necroses. 

5. Blisters form and rapidly erode leaving red and raw skin 
that becomes coated by a gray-white pseudomembrane. 


6. Mucous membranes 


a. Lesions on mucous membranes may accompany or 
precede the skin rash. 

b. The mucosal surfaces may be tender and burning. 

c. The lips are often swollen, cracked, bleeding, and 
crusted. 


F. A hallmark of Stevens-Johnson syndrome and toxic epidermal 
necrolysis is the presence of exquisite skin tenderness. 


Evidence-Based Diagnosis 
A. Histopathology supports the clinical impression. 


B. Pathology demonstrates epidermal necrosis with minimal 
evidence of epidermal and dermal inflammation. 


Treatment 

A. If an offending drug is present, it must be discontinued. 
B. Supportive care in a burn unit is optimal. 

C. Surveillance for secondary infection is critical. 

D. 


Immunomodulating drugs have been proposed for use early 
in the course of the disease to abort epidermal necrosis and 
disease progression; however, clear benefit has not been 
confirmed. 


E. Use of systemic corticosteroids is controversial. Studies 
have not proven that the benefit outweighs the risk of 
immunosuppression. 


CASE RESOLUTION 


PCR for VZV was positive, thus confirming the diagnosis of 
varicella zoster. The patient was prescribed valacyclovir for 
7 days. He was instructed to keep the skin lesions covered 
to prevent contacts from being exposed to the infectious 
vesicle fluid. He was counseled to avoid close contact with 
young infants and immunosuppressed individuals until all 
skin lesions are crusted. 


CHIEF COMPLAINT 


PATIENT y 


Ms. M is a 16-year-old girl who has many small red flaky 
spots. The rash developed first on her trunk and over the 
last 2 weeks is spreading to her extremities (Figure 29-10). 
She denies any history of similar eruptions. She states she 
is otherwise feeling well. This eruption is not particularly 


itchy. On examination, there are many 1-2 cm discrete, 
brightly erythematous plaques and papules with adher- 
ent white scale. The lesions are predominantly on the trunk 
but extend onto the extremities. Some lesions appear 
somewhat linear in configuration, whereas most are round 
to oval in shape. The scale is confluent over the surface of 
the lesions. The nails are normal and the palms and soles 
are clear. The oropharynx is injected with some tonsillar 


Figure 29-10. Ms. M on initial presentation. 


enlargement but without exudates. The tongue appears 
geographic. The rest of the physical exam is unremarkable. 


At this point, what is the leading hypothesis, 
( what are the active alternatives, andis 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The appearance of the eruption suggests that this condition is pap- 
ulosquamous in morphology, meaning that the eruption is com- 
posed primarily of papules and plaques with scale. Common causes 
of papulosquamous eruptions are psoriasis, pityriasis rosea, fungal 
infections, and nummular dermatitis. 

The patient’s age, acute onset of the rash, and the pattern of 
small papules and plaques are pivotal points suggesting either gut- 
tate psoriasis or pityriasis rosea. In addition, the finding of pharyn- 
geal injection suggests that there may be an infectious component 
(as is common with guttate psoriasis). The configuration of the 
lesions and the scale can be very helpful in narrowing the differ- 
ential diagnosis. This patient’s scale is confluent over the surface 
of the lesions, consistent with guttate psoriasis. Tinea infections 
typically have scale at the border of the lesions (leading edge with 
advancing scale) and pityriasis rosea has scale at the center of the 
lesion (trailing scale). Nummular dermatitis is usually found on 
the extremities and is associated with significant pruritus, making 
it an unlikely diagnosis in this case. Secondary syphilis needs to 
be considered as a “must not miss” diagnosis. Syphilis can present 
with plaques, but they often involve the palms and soles and lack 
an adherent scale (Table 29-4). 


v 


On further questioning, the patient does recall a sore throat 
several weeks ago. Her medical history is unremarkable. Her 
family history is remarkable for a father with psoriasis. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 
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Table 29-4. Diagnostic hypotheses for Ms. M. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Guttate Presents after acute pharyngitis Morphology and 
psoriasis Discrete small red papules pattern of lesions 
and plaques with adherent and positive 


silvery scale throat culture 


Classically starts with a single 
“herald patch” 1-2 weeks prior 
to disseminated eruption 
Primarily truncal distribution 
with “tree-like” appearance 


Identification of 
fungus with KOH 
or culture 


Solitary or few lesions 
Annular lesions with a leading 
edge of scale 

Pruritic 


Well-defined plaques with 
crust and papulovesicles 
Pruritic 

Symmetric distribution on 
extremities 


Palms and soles involved RPR, FTA 
Thinner plaques without 
adherent scale 


Nummular 
dermatitis 


Secondary 
syphilis 


FTA, fluorescent treponemal antibody; KOH, potassium hydroxide; RPR, rapid plasma 
reagin. 


Leading Hypothesis: Guttate Psoriasis 


Textbook Presentation 


Guttate psoriasis generally presents with small, round or oval 
lesions on the back and trunk. The lesions often have somewhat 
silvery, adherent scales. 


Disease Highlights 


A. Description of lesion: small (0.5-1.5 cm), round or oval lesions 
with characteristic overlying silvery scales (see Figure 29-10). 


B. Character of the lesion 


1. Lesions tend to occur over the upper trunk and proximal 
extremities. 


2. Face, ears, and scalp may also be involved. 


3. The lesions may localize to sites of minor skin trauma, such 
as scrapes (Koebner phenomenon). 


4, Eruption generally persists for 3-4 months and then remits 
spontaneously. 


C. Most commonly seen in young adults, frequently preceded by 
a streptococcal throat infection. 


D. Affected patients are at increased risk for development of 
psoriasis vulgaris in the next 3-5 years. 


E. There is an increased incidence of psoriasis in families. 


Evidence-Based Diagnosis 


A. The diagnosis is often made based on the clinical presentation. 
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B. The presence of streptococcal pharyngitis would be a 
supportive finding. 


C. A skin biopsy of an established lesion may demonstrate classic 
histologic findings of psoriasis vulgaris. 


Treatment 


A. Guttate psoriasis is typically a self-limited eruption, although 
clearance can take weeks to months. 


B. Remission can be hastened with the use of UV light 
treatments. 


C. If there is an infectious trigger, appropriate antibiotics should 
be administered. 


D. Antibiotics with anti-inflammatory properties, such as 
erythromycin and tetracycline, can be additionally helpful 
for flares. 


E. Topical corticosteroids can be effective on individual lesions. 


F Systemic corticosteroids should be avoided in psoriasis because 
withdrawal may trigger flares. 


G. Topical calcipotriene, a vitamin D derivative, is also effective. 


MAKING A DIAGNOSIS 


Based on the lesions’ morphology, family history, and recent 
pharyngitis, guttate psoriasis was considered the likely diagnosis. 
A throat culture was sent. A skin biopsy was considered but not 
performed. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, guttate psoriasis? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Pityriasis Rosea 


Textbook Presentation 


Pityriasis rosea commonly presents with multiple small, oval, scaly 
plaques on the trunk and proximal extremities. A “herald patch,” 
the first lesion to develop, is often the largest lesion and may pre- 
cede onset of other lesions by several weeks. The rash may be 
pruritic. 


Disease Highlights 


A. Description of lesion: oval or round plaque with central 
(trailing) scale (Figure 29-11). 
B. Character of the lesion 
1. The primary eruption appears as a single oval or round, 
pink to brownish plaque with a collarette of scale around 
the inner margin of the lesion (the herald patch). This 
herald patch most often occurs on the trunk and is often 
misdiagnosed as tinea corporis. 


2. One to 2 weeks after the appearance of the herald patch, 
the secondary eruption emerges as generalized smaller but 
similar oval scaly plaques distributed along skin tension 
lines in a “fir tree” pattern. 


W 


. Variable degrees of pruritus 

4, Spontaneous resolution occurs over 8—12 weeks, often 
with subsequent postinflammatory hypopigmentation or 
hyperpigmentation. 


Figure 29-11. Pityriasis rosea. 


C. A history of a prodrome of mild symptoms of malaise, nausea, 
headache, and low-grade fever may be present. 


D. Pityriasis rosea is a common worldwide disease without 
genetic or racial predilection, occurring sporadically through- 
out the year. 


E. A viral cause is postulated; evidence suggests but does not 
confirm a role for human herpesvirus 7. 


Evidence-Based Diagnosis 
A. The diagnosis is clinical, based on morphology and distribution 
of the skin lesions. 


B. Skin biopsy demonstrates nonspecific findings of a subacute 
dermatitis but can provide supportive evidence for the diagnosis. 


Treatment 


A. No specific treatment is indicated or effective; the condition 
resolves over 8—12 weeks. 

B. In cases with severe pruritus, symptomatic treatment such as 
antihistamines or low potency topical corticosteroids may be 
beneficial. 

C. UVB phototherapy has been advocated to decrease the severity, 
particularly when administered early in the course. This treat- 
ment may worsen the postinflammatory dyspigmentation. 


Alternative Diagnosis: Tinea Corporis 


Textbook Presentation 


Tinea corporis commonly presents as round, pink plaques with 
small peripheral papules and a rim of scales. The neck and back are 
the most common locations (Figure 29-12). 


Disease Highlights 


A. Description of the lesion: multiple lesions are possible. 

1. Circular lesions with a sharply marginated raised border 
and central clearing, arising by centrifugal spread of the 
fungus from the initial site of infection 

2. Inflammatory lesions may demonstrate pustules or vesicles, 
especially around the margin. 

3. Overlying scale is common, typically more prominent at 
the border of the lesion. 

4. Solitary lesions may occur, or there may be multiple 
plaques that remain discrete or become confluent. 
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Figure 29-12. Tinea corporis. 


B. The degree of associated inflammatory change is variable, 
depending on the causative species of fungus. 


C. The wide variation in clinical presentation depends on the 
species of fungus, size of the inoculum, body site infected, 
and immune status of the patient. 


Evidence-Based Diagnosis 


A. Microscopic identification of fungal elements after application 
of 5-20% potassium hydroxide (KOH) solution to lesional 
scrapings collected on a microscope slide 


B. Culture of tissue material (such as lesional scrapings) 


C. Histopathology is rarely necessary to make the diagnosis 
of a superficial infection, but with the use of special stains 
(periodic acid-Schiff or Gomori methenamine silver) the 
fungal elements may be visible in fixed sections. 


Treatment 


A. Both topical and systemic antifungal agents are effective. The 
choice is determined by the extent and location of the infection. 


B. Hair-bearing sites often require systemic therapy. 


Alternative Diagnosis: Nummular Dermatitis 


Textbook Presentation 


Nummular dermatitis generally presents as an extremely pruritic 
rash of numerous, round, crusted lesions on the lower extremities. 


Disease Highlights 


A. Description of lesions: well-demarcated coin-shaped lesions 
composed of minute vesicles and papules on an erythematous 
base. The lesions have an overlying crust, frequently with a 
weeping exudate (Figure 29-13). 


oo 


. Nummular dermatitis is an acute eruption of numerous 
lesions predominantly on the extremities. 


. The lesions are severely pruritic. 
. The eruption runs a remitting and relapsing course. 


Patients are often atopic. 


mmon 


Secondary infection is frequently present. 


Evidence-Based Diagnosis 


A. Microscopic examination of a scraping will rule out tinea. 


Figure 29-13. Nummular dermatitis. 


B. Histopathology can assist in the diagnosis by demonstrating 
the features of an acute dermatitis. 


Treatment 

A. Topical corticosteroids target the acute inflammation. 

B. If present, secondary infection is efficiently managed with 
systemic antibiotics. 

C. Antihistamines can help alleviate the pruritus until the 
inflammation is adequately controlled. 


D. Skin care, especially bathing practices and appropriate use of 
emollients, should be emphasized. 


Alternative Diagnosis: Secondary Syphilis 


Textbook Presentation 


Secondary syphilis presents as oval macules. The lesions are present 
diffusely, including on the palms and soles. A history of a transient, 
painless, genital ulcer in the preceding weeks can often be obtained. 


Disease Highlights 


A. Description of lesion: papules and plaques distributed over the 
entire body. They are copper red to hyperpigmented in color. 
B. Character of the lesion 
1. Lesions may vary at different stages of disease. 
a. A fleeting eruption of symmetric, coppery red, round 
and oval macules may be seen early in the secondary 
stage, about 8 weeks after the infecting exposure. 


b. The later, classic eruption includes involvement of 
mucosal surfaces and palms and soles. 


c. In the latest phases, thick scales may cover the plaques. 
2. The rashes of secondary syphilis are nonpruritic. 
3. The lesions are generally symmetrically distributed. 


Evidence-Based Diagnosis 


A. Tests for syphilis include non-treponemal and treponemal tests. 
1. Non-treponemal tests assess the reactivity of serum to a 
cardiolipin-cholesterol-lecithin antigen. They include the 
rapid plasma reagin (RPR) and the venereal disease research 
test (VDRL). 


2. Treponemal tests are qualitative tests (“reactive” or 
“nonreactive”) that detect antibodies directed against 
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specific treponemal antigens. They include the fluorescent 
treponemal antibody (FTA), microhemagglutination 
Treponema pallidum (MHA-TP), and Treponema pallidum 
enzyme immunoassay (TP-EIA). 


3. Treponemal tests are more specific than non-treponemal 
ones. 


B. Syphilis diagnosis is based on both treponemal and non- 
treponemal tests. Most laboratories employ algorithms that 
use a treponemal test as the screening test followed by a 
non-treponemal test for confirmation if the treponemal test 
is positive. 


Treatment 
Penicillin is the treatment of choice for secondary syphilis. 


CASE RESOLUTION 


VW 


The patient's throat culture revealed group A streptococ- 
cus. A clinical diagnosis of guttate psoriasis was made. 
The patient was prescribed 10 days of penicillin as well 
as topical corticosteroids and topical calcipotriene. UVB 
treatments, 3 times weekly, were begun to induce remis- 
sion of the psoriatic flare. She was counseled on her risk for 
future development of psoriasis vulgaris. 


Guttate psoriasis affects those with a predisposition toward psoria- 
sis. The guttate flares tend to remit quite reliably; however, affected 
individuals are at increased risk for the development of chronic 
psoriasis. 


OTHER IMPORTANT CUTANEOUS DISORDERS 
Urticaria 


Textbook Presentation 


Urticaria typically presents as an itchy rash with large or small, 
palpable, red areas over the entire body. The rash is transient, 
with no 1 lesion lasting very long. Both the rash and the pruritus 
respond to antihistamines. 


Disease Highlights 


A. Description of the lesion: transient pink to red gently elevated 
edematous papules and plaques that may coalesce into giant 
lesions. The lesions often leave purple discoloration or central 
clearing when they fade (Figure 29-14). 


B. Characteristics of the lesion 
1. Individual lesions should resolve within 24 hours while 
new lesions may continue to develop. 
2. The eruption is typically accompanied by itch, but 
excoriations are rare. 


C. Mucous membranes, eyelids, hands, and feet may develop 
deeper subcutaneous swelling manifesting as angioedema. 


o 


. Most urticaria is acute, lasting < 6 weeks. 
E. Urticaria is a hypersensitivity reaction to numerous insults. 


1. Etiologic factors can be remembered with the mnemonic 
I-I-I-I-I, 


a. Infection 


Figure 29-14. Urticaria. 


b. Infestation 

c. Ingestion (food or drug) 
d. Inhalation 

e. Injection 


2. Idiopathic should be added to this list. 


F. Chronic urticaria (lasting > 6 weeks) can also be idiopathic, 
or associated with systemic disorders such as collagen vascular 
disease, malignancy, parasitosis, and chronic infection. 


Evidence-Based Diagnosis 


A. Clinical findings of typical transient urticaria are diagnostic, 
and a skin biopsy is rarely indicated. 


B. The morphologic differential diagnosis often includes the 
following: 
1. Erythema multiforme (because of the targetoid appearance 
of some urticaria) 


2. Insect bite reactions 


3. The early phases of bullous pemphigoid 


C. Urticaria can be distinguished from all of the above disorders 
because it is the only one with lesions that last < 24 hours. 


D. A careful history, including review of medications, recent 
exposures, and food ingestion, is the most important aspect of 
the evaluation to determine a cause. 


E. Laboratory evaluation is sometimes undertaken in cases of 
chronic urticaria, but studies have shown that relevant results 
are so rarely found without other symptoms that this approach 
is discouraged. 


Treatment 


A. Identification of the inciting agent (medication, supplement, 
infection) is paramount and should be addressed as the first 
step in management. 


B. Antihistamines are the mainstay of therapy. H,-blockers 
should be given on a regular dosing schedule until the erup- 
tion is suppressed and then tapered gradually to prevent 
rebound flare. 


C. Combinations of different H,-blockers can be effective when a 
single agent is inadequate. 


D. Addition of H,-blockers may be helpful in refractory cases. 


Figure 29-15. Purpura. 


Purpura/Petechiae 


Textbook Presentation 


Purpura and petechiae are seen in patients with bleeding diathe- 
ses or vascular damage. Petechiae are capillary hemorrhages that 
present as nonblanching, pinpoint, red spots over dependent 
body parts, most commonly the lower extremities. They are often 
associated with severe thrombocytopenia. Purpura are larger hem- 
orrhages into the skin. Purpura are associated with a variety of 
life-threatening diseases, such as vasculitis and sepsis. 


Disease Highlights 


A. Description of the lesion: petechiae are red, blue or purple, 
nonblanching, pinpoint spots. Purpura are larger (up to 
several centimeters) nonblanching macules, papules, or 
plaques that may or may not be palpable (Figure 29-15). 


B. Both purpura and petechiae are, to some degree, nonblanch- 
ing (ie, the color cannot be compressed out of the lesion 
by pressure). 


C. The shape of these lesions is variable, ranging from stellate 
to round or oval or targetoid to retiform (netlike). 


D. The color, texture, and configuration of these lesions 
will be helpful in constructing a differential diagnosis of 
the cause. 


E. The differential diagnosis of purpura/petechiae is vast, 
and many classification schemes have been proposed. The 
first step is to differentiate ecchymoses from purpura and 
petechiae. 


FE Ecchymoses 
1. Ecchymoses are the most common form of hemorrhage in 


the skin. 


2. They are typically induced by trauma and, therefore, 
are seen on trauma-prone sites, such as the dorsal hand, 
forearm, lateral thigh, and shin. 


3. The shape of ecchymoses tends to be geometric 
(rectangular) or linear because they are induced by an 
external force. 


4, Predisposing factors to ecchymoses include weakening of 
the dermal structure secondary to age, corticosteroid use, 
solar damage, and vitamin C deficiency (scurvy) as well as 
coagulation defects. 
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G. Petechiae are most commonly associated with thrombocytopenia. 


H. Purpura 
1. Like petechiae, purpura signify hemorrhage into the skin. 
2. The hemorrhage may 

a. Be simple extravasation through leaky vessel walls. 

b. Be accompanied by inflammation that is damaging 
vessel walls. (These lesions are often partially blanching 
because the inflammatory component blanches while 
the hemorrhagic component does not.) 

c. Be the result of occlusion of a vessel leading to ischemic 
damage to the skin. 

3. The degree to which purpuric lesions are palpable is helpful 
diagnostically. 

a. Nonpalpable hemorrhage in the skin is most 
concerning for thrombocytopenia or abnormal platelet 
function. 

b. Extravasation of blood alone into deep tissue layers can 
produce a nodule (such as occurs with a hematoma). 

c. Edema associated with the vessel injury (such as in 
cases of inflammatory vasculitis) may cause a palpable 
lesion. 

(1) Palpable purpura can be a sign of serious, 
potentially life-threatening, illness (eg, Rocky 
Mountain spotted fever, acute meningococcemia, 
disseminated gonococcal infection). 


(2) Evaluation should include tests for vasculitis and, 
in the right setting, infectious causes (possibly 
including empiric treatment). 


Evidence-Based Diagnosis 


A. An evaluation of clotting (platelet number, function, and 
measures of coagulation) is indicated to determine whether 
purpura and petechiae are symptoms of a coagulopathy, 
thrombocytopenia, or vasculitis. 


B. A skin biopsy can be helpful in determining 

1. The size and location of affected vessels within the dermal 
and subcutaneous tissues 

2. The degree and character of associated inflammation 

3. The type of vessel damage (leukocytoclastic or 
granulomatous) 

4, The presence and character of any occlusions within vessels 
(organisms, calcium, fibrin) 


C. Immunofluorescence studies of histologic specimens can be 
helpful in identifying antibody and complement deposits on 
vessels walls. 


Treatment 


A. Treatment is directed toward management of the underlying 
cause of the vessel damage. 


B. Supportive therapy includes local wound care and prevention 
of secondary infection. 


Skin Cancer 


There are innumerable specific forms of skin cancer, deriving from 
all of the structures of the skin and subcutaneous tissues. In addi- 
tion, many cancers will metastasize to the skin. The 3 most com- 
mon primary skin cancers are basal cell carcinoma, squamous cell 
carcinoma, and melanoma. 
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1. Basal Cell Carcinoma 


Textbook Presentation 


Basal cell carcinoma most commonly presents as a flesh-colored, 
translucent, or slightly red papule or nodule, classically displaying 
a rolled border. It most commonly presents on the head or neck of 


older adults. 
Disease Highlights 


A. Description of lesion: the typical lesion is a flesh-colored, 
translucent, or slightly red papule or nodule, classically 
displaying a rolled border (Figure 29-16). 


1. Lesions are often friable, bleeding easily and developing 
crust. Telangiectasias on the surface can be a helpful sign. 


2. Large tumors can be locally destructive. 
B. Basal cell carcinoma is the most common malignant tumor in 
humans. 


C. Lesions are typically asymptomatic except for the observation 
of easy bleeding from a site. 
1. Only rarely is pain associated. 
2. Metastasis from a basal cell carcinoma is rare. 

D. Individuals at risk are adults with fair hair and eyes, easy 
freckling, and propensity for sunburn. 
1. Patients with skin of color are less likely to be affected. 
2. Men and women are about equally affected. 


Figure 29-16. Basal cell carcinoma. (Used with permission from 
Dr. Anne E. Laumann.) 


3. Exposure to UV light has long been believed to play a 
causative role in the development of this tumor, although 
the exact mechanism is not clear. Several genetic mutations 
have been isolated in basal cell carcinoma and may serve as 
targets for therapeutics. 


4. Chronic wounds and sites of inflammation, as well as, 
immunosuppression can predispose to development of this 
tumor. 


5. Exposure to arsenic is another risk factor for basal cell 
carcinoma. 


E. The head and neck are the most common sites affected with 
this tumor. 


1. Only 10-15% of tumors develop on sun-protected skin. 


2. The nose is the most common site, accounting for 20-30% 
of all cases. 


F. Basal cell carcinoma is likely derived from the hair follicle. The 
name implies a resemblance of the tumor cells to the basal 
cells of the epidermis, although this is not believed to be their 
derivation. 


G. Patients have up to a 45% risk of developing subsequent basal 
cell carcinomas in the 5 years after initial diagnosis. 


Evidence-Based Diagnosis 


Histologic evaluation of affected tissue is the gold standard for 
diagnosis. 


Treatment 


A. The goal of therapy is to eliminate the tumor and prevent local 
tissue destruction. Numerous methods are available to accom- 
plish this goal, and selection depends on tumor size, type, and 
location, patient characteristics, and patient preferences. 


B. 5-year recurrence rates vary by treatment modality. The lowest 

recurrence rate is achieved with Mohs micrographic surgery. 

1. This method involves excision of the visible tumor, 
followed by microscopic evaluation of frozen tissue sections 
to visualize tumor margins and repeat local excision until 
all margins are clear of tumor. 

2. The technique allows for maximal tissue sparing while 
ensuring complete eradication of tumor. 


C. Follow-up of patients for recurrent or subsequent tumors is 
critical. 


2. Squamous Cell Carcinoma 


Textbook Presentation 


Squamous cell carcinoma most commonly presents as a firm but 
somewhat indistinct nodule or plaque. It may evolve from actinic 
keratoses on the sun-exposed skin of middle-aged people. 


Disease Highlights 


A. Description of lesion: lesions are firm but somewhat indistinct 
nodules or plaques that may arise from an in situ carcinoma or 
in normal skin. Tumors may become ulcerated or bleed easily 
and become crusted (Figure 29-17). 

1. The surface may be smooth, verrucous, or papillomatous, 
with or without scaling. 


2. Fixation to underlying structures develops as the lesion 
invades locally. 

3. In situ lesions tend to be sharply demarcated erythematous 
scaling plaques. 


RASH / 517 


For example, the verrucous form of squamous cell carcinoma 
can be mistaken for a wart. 


Treatment 


A. The goal of treatment is eradication of the tumor while pro- 
ducing the least disability and dysfunction for the patient. 


B. Careful evaluation for the presence of metastatic disease is 
paramount. This may include lymph node dissection in some 
instances. 


C. Multiple destruction modalities are available and are selected 
based on size, shape, and location of the tumor as well as 
patient preferences. These modalities include, but are not 
limited to 


1. Surgical excision 


ty 


2. Mohs micrographic surgery 


hee a” os. 3. Electrosurgery 
Figure 29-17. Squamous cell carcinoma. (Used with permission 4. Radiation therapy 
from Dr. Anne E. Laumann.) 5. Local immunotherapy 


D. Wide destruction of these tumors usually results in cure as 
squamous cell carcinomas grow by direct extension. However, 
residual tumor can invade and extend along peripheral nerves, 


B. This tumor most commonly affects fair-skinned individuals occasionally resulting in a deep recurrence. 


with excessive sun exposure. . 
E. A large percentage of squamous cell carcinomas could be 


prevented by avoidance of excessive solar exposure. Routine 
screening for tumors, especially in high-risk patients, is 


1. May evolve from actinic keratoses on sun-exposed skin in 
these patients. 


2. UV radiation is a major risk factor for the development of imperative. 
this tumor. 
3. Additional predisposing factors include 3. Melanoma 
a. Radiation therapy : 
Textbook Presentation 


b. Chronic scar formation 
Melanoma typically presents as a dark brown or black macule or 


papule in a middle-aged person. The lesion has pigment variation 
throughout and irregular borders. 


c. Chemical carcinogens, such as hydrocarbons 
d. Viral exposures 
e. Thermal exposures 


f. Arsenic Disease Highlights 
g. Long-term immunosuppression (such as in kidney 


oo A. Description of lesion: the most common type of melanoma is 
transplant recipients). 


superficial spreading (Figure 29-18). 

C. Squamous cell carcinoma does carry a risk of local recurrence 1. These tumors may present as a dark brown to black macule 
and metastasis. or thin plaque, typically with pigment variation throughout 
1. The risk of local recurrence is around 3%. and irregular borders. 
2. Metastasis is less common but can reach 10% in patients 2. With growth, the surface becomes glossy. 


ith the thickest lesions. . . ; 
ee AESIONS 3. The most common location of superficial spreading 


3. Other factors, such as location (ears) and immunosuppres- melanomas is on the upper back in males and the leg 
sion, are also associated with higher risk of metastasis. in females. 
D. Intraoral squamous cell carcinoma is predominantly a disease B. These cancers are most commonly diagnosed in the fourth 
of adult men. and fifth decades of life. 
1. Risk factors are alcohol and tobacco use as well as HPV 


: ‘ C. Melanoma may arise in a preexisting melanocytic nevus or 
infection. de novo 
2. When detected in the early asymptomatic stage, these 


siesat easily Gube, D. Multiple subtypes exist, including lentigo maligna melanoma, 


superficial spreading melanoma, nodular melanoma, acral 


E. Incidence increases with age and varies with geographic lentiginous melanoma, and amelanotic melanoma, among 
location, ethnicity, and behavior patterns. others. 
1. Nodular melanoma is the second most common type of 
Evidence-Based Diagnosis melanoma: 
A. Histologic evaluation of affected tissue is the gold standard for a. Presents most often on the head, neck, or trunk. 
diagnosis. b. These tumors evolve rapidly over months. 
B. A high index of suspicion may be necessary to recognize a c. They appear as a blue-black, reddish, purplish, or even a 


potential tumor when its appearance or location is unusual. nonpigmented papule or nodule. 
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Figure 29-18. Malignant melanoma. (Used with permission 
from Dr. Anne E. Laumann.) 


2. Acral lentiginous melanoma is the predominant type of 
melanoma seen in the more pigmented races, such as 
Africans, Asians, and Indians. 


a. Acral lentiginous melanoma occurs on the palms and 
soles and beneath the nail plate. 

b. Diagnosis of these lesions is often delayed; therefore, 
they are often of a more advanced stage at diagnosis. 

c. Affected individuals tend to be older. 

3. Lentigo maligna melanoma is a rare type of melanoma 
found predominantly in the elderly on the sun-exposed 
portions of the head and neck. 

a. The tumor is usually flat, with irregular borders and a 
diameter of several centimeters. 
b. Color varies throughout from tan to brown to black 
and purple and blue. 
E. Melanoma is a tumor of melanocytes. 

1. Benign pigmented nevi are composed of altered 
melanocytes, termed “nevomelanocytes.” 

2. Malignant transformation of melanocytes and 
nevomelanocytes can result in melanoma, arising de novo 
from normal skin, or from a preexisting nevomelanocytic 
lesion (nevus or mole). 


FE The incidence of cutaneous melanoma is increasing steadily in 


the United States. 
1. In 1935, the lifetime risk of an American developing 


melanoma was 1 in 1500 individuals, whereas in 2016 the 


lifetime risk of being diagnosed with invasive or in-situ 
melanoma was 1 in 28. 

2. An estimated 96,480 Americans will be diagnosed with 
melanoma in 2097, and 7230 will die of the disease. 


3. There has been a substantial rise in overall 5-year survival 
in patients with melanoma since the 1970s. 


a. The improved survival may be due to earlier diagnosis as 
well as improved treatment and surgical techniques. 

b. The rising incidence and improved outcomes raise the 
possibility of overdiagnosis. 


G. Whites are 26 times more likely to develop melanoma than 
blacks. Worldwide, whites have the highest risk of developing 
melanoma, and Asian populations have the lowest risk. 


H. Epidemiologic studies strongly suggest that sun exposure is a 
major risk factor for the development of cutaneous melanoma 
in the light-skinned populations. 

1. Intense intermittent episodes of sun exposure before 
18 years of age are thought to engender the highest risk 
in susceptible populations. 


2. Phenotypic features have been associated with increased 
risk for cutaneous melanoma: light skin pigmentation, ease 
of sun burning, blond or red hair, prominent freckling, and 
blue or green eyes. 


I. Familial melanoma accounts for 8—12% of cases. Those with 
at least 2 first-degree relatives with a history of melanoma are 
at particularly high risk. 


J. Dysplastic nevi (clinically atypical appearing nevi) are thought 
to be markers of an individual with an increased risk of devel- 
oping cutaneous melanoma. 

1. The number of nevi on the body has been directly correlated 
with the magnitude of melanoma risk. 


2. About one-third of melanomas have been associated with 
an underlying nevus. 


K. Recurrences of disease generally occur in a stepwise manner, 
first locally, then in regional lymph nodes, and lastly as distant 
metastases. 


Evidence-Based Diagnosis 


A. An excisional biopsy is the preferred method for obtaining 
tissue for diagnosis. This preserves the extent of the primary 
tumor and all associated histologic features without disrupting 
the lymphatic architecture. 


B. Full-thickness incisional or punch biopsies of lesions too 
large to excise fully or in anatomically sensitive locations are 
satisfactory. 


C. The histologic diagnosis of melanoma is based on a constella- 
tion of features; no single feature is diagnostic. Both cytologic 
and architectural features are evaluated. 


D. The staging system for melanoma follows the tumor, node, 
metastasis (TNM) system, which relies on assessment of the 
primary tumor, regional lymph nodes, and the presence or 
absence of distant metastases. Assessment of the primary 
tumor focuses on the histologic tumor thickness and presence 
of ulceration as the most important initial variables. 


Treatment 


A. Management of cutaneous melanoma is guided by stage of 
disease. Wide excision of tumors is the general rule. 


B. Sentinel lymph node mapping may be beneficial diagnostically 
in more advanced stages, decreasing the complications associ- 
ated with full lymph node dissections. 


C. Adjuvant treatment options for advanced stage disease include 


1. Immunotherapy using checkpoint inhibitors 
(pembrolizumab, nivolumab, ipilimumab) and targeted 
therapy (inhibition of BRAF and/or MEK genes) are 
first line. 

2. Radiation therapy may have a palliative role for 
symptomatic localized areas of disease. 

3. Cytotoxic chemotherapy has not been shown to improve 
overall survival in patients with advanced melanoma. 


D. Follow-up of melanoma patients is critical to detect recur- 
rences as well as new primary tumors and to provide ongoing 
education. 


E. Melanoma prevention strategies focus on education about the 
risks of UV exposure via sunlight or tanning machines, sun 
protection guidelines, and the importance of routine self-skin 
exams. 

1. Early detection is important for improving outcomes. 

2. Patients should be instructed on the importance of their 
own skin examination and what constitutes a worrisome 
mole, easily remembered by the ABCDEs of mole 
evaluation. 

a. A: asymmetry 

b. B: borders that are irregular or changing 

c. C: color that is irregular or changing 

d. D: diameter > 6 mm (or larger than a pencil eraser) 
e. E: evolution of the lesion in general 


RASH / 519 
REFERENCES 


Brantsch KD, Meisner C, Schonfisch B et al. Analysis of risk factors determining 
prognosis of cutaneous squamous-cell carcinoma: a prospective study. Lancet 
Oncol. 2008;9:713-20. 

Gnann JW Jr, Whitley RJ. Clinical practice. Herpes zoster. N Engl J Med. 
2002;347:340-6. 

He L, Zhang D, Zhou M, Zhu C. Corticosteroids for preventing postherpetic 
neuralgia. Cochrane Database Syst Rev. 2008 Jan23;(1):CD005582. 

Lal H, Cunningham AL, Godeaux O et al. Efficacy of an adjuvanted herpes zoster 
subunit vaccine in older adults. N Engl J Med. 20153;372:2087-96. 

Kotani N, Kushikata T, Hashimoto H et al. Intrathecal methylprednisolone for 
intractable postherpetic neuralgia. N Engl J Med. 2000;343:1514—9. 

Kozel MM, Mekkes JR, Bossuyt PM, Bos JD. The effectiveness of a history-based 
diagnostic approach in chronic urticaria and angioedema. Arch Dermatol. 
1998;134:1575-80. 

Lens MB, Dawes M. Global perspectives of contemporary epidemiological trends 
of cutaneous malignant melanoma. Br J Dermatol. 2004;150:179-85. 
Roujeau JC, Kelly JP, Naldi L et al. Medication use and the risk of Stevens-Johnson 

syndrome or toxic epidermal necrolysis. N Engl J Med. 1995;333:1600-7. 


Simor AE, Phillips E, McGeer A et al. Randomized controlled trial of chlorhexidine 
gluconate for washing, intranasal mupirocin, and rifampin and doxycycline 
versus no treatment for the eradication of methicillin-resistant Staphylococcus 
aureus colonization. Clin Infect Dis. 2007;44(2):178-85. 

Viard I, Wehrli P, Bullani R et al. Inhibition of toxic epidermal necrolysis by 
blockade of CD95 with human intravenous immunoglobulin. Science. 
1998;282:490-3. 

Xing XF, Zhou ZF, Zhang FJ, Yan M. The effect of early use of supplemental 
therapy on preventing postherpetic neuralgia: a systematic review and meta- 


analysis. Pain Physician. 2017 Sep;20:47 1-86. 


Summary Table 
Primary Lesion 
Morphology Diagnosis Clinical Clues Distribution Figure 
Folliculopapular Acne Presents in adolescence Face, chest, and back 29-2 
eruptions Waxing and waning lesions 
Inflammatory papules, pustules, comedones, and 
nodulocysts 
Rosacea Presents in adults Face 29-3 
Telangiectasias and persistent centrofacial erythema, 
occasionally with inflammatory red papules and 
papulopustules 
Blistering Herpes zoster Closely grouped vesicles on an erythematous base Single, unilateral dermatome 29-4 
disorders Over 2-3 days, the lesions become pustular and then crust 


over after 7-10 days 


Pain and paresthesias over involved dermatome may 
precede the rash 


Presents as flaccid, transparent bullae that rupture easily 
and leave a rim of scale and shallow moist erosion 
Usually seen in children 


bites 


Bullous 
pemphigoid 


Seen in elderly patients 
Sudden onset of 1-2 cm tense blisters and bright, red, 
urticarial plaques 


Stevens-Johnson 
syndrome 


Targetoid or macular patches with dusky centers that 
subsequently blister and then erode 

The skin is usually excruciatingly tender 

The lips are typically eroded and become covered with 
hemorrhagic crust) 


Intertriginous areas 29-5 
Most common on the 29-7 
extremities 

Begin on the lower extremities 29-8 
and progresses upward 

Begins on chest and face and 29-9 


then spreads 

Palms and soles often involved 
Mucosal surfaces (lips, 
conjunctiva, genitals) may be 
involved 


(continued) 
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Summary Table (continued) 


Primary Lesion 


Morphology Diagnosis Clinical Clues Distribution Figure 
Papulosquamous Psoriasis Well-demarcated erythematous plaques with silvery, Extensor surfaces, umbilicus, 29-10 
eruptions adherent scales and scalp 

(Trunk and proximal 
extremities for guttate 
psoriasis) 
Pityriasis rosea “Herald patch” progressing to small, oval, scaly plaques Trunk 29-11 
in a “fir tree pattern” 
Tinea corporis Round, pink plaques with small peripheral papules and Anywhere 29-12 
an advancing scaling border 
Nummular Extremely pruritic rash of numerous, round, crusted lesions Legs 29-13 
dermatitis 
Secondary syphilis | Oval red/brown macules presenting diffusely, including Rash can be diffused including 
palms and soles palms and soles 
A history of a transient, painless, genital ulcer in the 
preceding weeks can often be obtained 
Skin cancers Basal cell Flesh-colored, translucent, or slightly red papule or nodule, Head, neck, or other sun- 29-16 
carcinoma classically displaying a rolled border exposed skin 
Squamous cell Firm, but somewhat indistinct nodule or rough plaque Sun-exposed skin 29-17 
carcinoma 
Melanoma Dark brown to black macule with pigment variation and Anywhere 29-18 
irregular borders 
Purpura and Petechiae Nonblanching, pinpoint, red spots Dependent body parts, 29-15 
petechiae most commonly the lower 
extremities 
Purpura Red, blue or purple nonblanching macules, papules Anywhere 


or plaques, may or may not be palpable, up to several 
centimeters in diameter 
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| have a patient with sore throat. How do | 
determine the cause? 


Ryan W. Nall, MD 


CHIEF COMPLAINT 


PATIENT \/7 


Mr. W is a 30-year-old man who complains of having a sore 
throat for 3 days. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Sore throat is a common condition seen in outpatient clinical 
practice. This chapter focuses on patients who have acute onset of 
sore throat. Infectious diseases are the cause of acute sore throat in 
the overwhelming majority of patients. Patients with chronic sore 
throat, those who do not have signs of infection, or those who do 
not respond to treatment should be evaluated for noninfectious 
causes of sore throat. 

A useful framework for the differential diagnosis of acute sore 
throat is shown below. This framework divides the diagnoses into 
those caused by infection (bacterial and viral) and those caused by 
noninfectious processes. Viral respiratory infections are the most 
common cause of infectious pharyngitis with the common cold 
caused by rhinoviruses and coronaviruses accounting for at least 
25% of cases. Group A beta-hemolytic streptococci (GABHS) is 
the most common cause of acute bacterial pharyngitis, account- 
ing for 5—15% of sore throats in adults and 20-30% in children. 
Table 30-1 shows the differential diagnosis with the estimated per- 
centage of cases of sore throat and the associated clinical syndrome. 


What is the differential diagnosis of a sore 
throat? How would you frame the differential? 


A. Infectious causes of sore throat 
1. Viruses 
a. Rhinovirus 

. Coronavirus 
Adenovirus 
. Herpes simplex virus (HSV) 1 and 2 
Influenza A and B 
Parainfluenza virus 
. Epstein-Barr virus (EBV) 
. Cytomegalovirus (CMV) 

i. Human herpesvirus (HHV) 6 

j. HIV 
. Bacteria 


a. GABHS 
b. Fusobacterium necrophorum 
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c. Group C beta-hemolytic streptococci 
d. Neisseria gonorrhoeae 
e. Corynebacterium diphtheriae 
f. Mycoplasma pneumoniae 
g- Chlamydophila pneumoniae 
B. Noninfectious causes of sore throat 
1. Persistent cough 
. Postnasal drip 
. Gastroesophageal reflux disease 
. Acute thyroiditis 
. Neoplasm 


ee AUN 


. Allergies 
Ts 


Clinically, the primary goal when seeing a patient with acute, 
probably infectious sore throat is to identify and treat patients with 
GABHS pharyngitis in order to prevent suppurative (ie, peritonsil- 
lar abscess, retropharyngeal abscess, otitis media) and nonsuppura- 
tive (ie, acute rheumatic fever) complications. The secondary goal 
is to diagnose the less common bacterial infections (F necrophorum, 
N gonorrhoeae) that need to be treated. In addition, diagnosing the 
nonbacterial pathogens, such as primary HIV, influenza A and B, 
and mononucleosis is important for both therapeutic and prog- 
nostic reasons. Pivotal points in the evaluation of these patients, 
therefore, include the presence of unilateral symptoms (suggesting 
abscess formation or fusobacterium infection), the presence of 
exudate (suggestive of GABHS), risk factors for sexually transmit- 
ted infections and HIV, or signs and symptoms of influenza or 
mononucleosis. 


VW 


Mr. W's symptoms started abruptly 3 days ago when sore 
throat, pain with swallowing, fever, and headaches devel- 
oped. He denies symptoms of cough, coryza, or rhinorrhea. 


Ww 


PRIORITIZING THE DIFFERENTIAL DIAGNOSIS 


The pivotal points in Mr. W’s history include his sudden onset 
of sore throat, fever, and headache. These symptoms suggest an 
infectious cause of sore throat. The differential diagnosis includes 


Smoking 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 
differential diagnosis, what tests should be 
ordered? 
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Table 30-1. Frequency and clinical syndrome for infectious 
causes of sore throat. 


Class Infection Frequency’ Clinical Syndrome 
Viruses Rhinovirus 20% Common cold 
Coronavirus 5% Common cold 
Adenovirus 5% Acute respiratory 
disease 
HSV1 and 2 4% Stomatitis, 
pharyngitis 
Influenza A and B 2% Influenza 
Parainfluenza virus 2% Common cold, 
croup 
EBV < 1% Infectious 
mononucleosis 
CMV < 1% Infectious 
mononucleosis 
HIV <1% Primary HIV 
infection 
Bacteria Group A beta-hemolytic 15-30% Pharyngitis, 
streptococci tonsillitis 
Fusobacterium 10% Pharyngitis, 
necrophorum peritonsillar 
abscess, Lemierre 
syndrome (rare) 
Group C beta-hemolytic 5% Pharyngitis, 
streptococci tonsillitis 
Neisseria gonorrhoeae <1% Pharyngitis 
Corynebacterium <1% Diphtheria 
diphtheriae 
Mycoplasma <1% Pneumonia, 
pneumoniae bronchitis 
Chlamydophila Unknown Pneumonia, 
pneumoniae bronchitis 


‘Estimated percentage of cases in all ages, prevalence estimates are sensitive to the 
population studied. 
CMV, cytomegalovirus; EBV, Epstein-Barr virus; HSV, herpes simplex virus. 


bacterial pharyngitis, most commonly GABHS. The absence of 
cough, rhinorrhea, and coryza make the common viral causes of 
pharyngitis less likely. In general, patients with viral pharyngitis 
have cough, coryza, rhinorrhea, and hoarseness, while those with 
bacterial pharyngitis or mononucleosis have fever, tender anterior 
cervical lymphadenopathy, tonsillar erythema with or without 
tonsillar swelling and exudates. 

Influenza can cause fevers and throat pain but is usually asso- 
ciated with cough and myalgias. Infectious mononucleosis, which 
is most often caused by EBV, can also cause sore throat and fever 
but most often occurs in persons between the ages of 15 and 
24 years and is associated with malaise and marked adenopathy. 
Primary HIV infection can present with nonspecific symptoms of 
pharyngitis, fever, mucocutaneous ulcers, adenopathy, and fatigue 
and should also be considered in people with high-risk behaviors. 
Table 30-2 lists the differential diagnosis for Mr. W. 


Table 30-2. Diagnostic hypothesis for Mr. W. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
GABHS Sudden onset of Throat swab using 
pharyngitis symptoms, pain with RADT 
swallowing, fever, tonsillar Throat culture 
exudates, cervical 
lymphadenopathy, 
headache, abdominal pain 
Active Alternatives 
Influenza Influenza season, fever, Diagnosis is usually 
cough, myalgias, fatigue clinical, direct 
immunofluorescence 
or ELISA can be used 
Infectious Fever, malaise, sore Heterophile antibody 
mononucleosis throat, tonsillar exudates, testing (Monospot 
lymphadenopathy test) 
(especially posterior 
cervical) 
Primary HIV Fever, nonexudative Assays for HIV 
infection/ pharyngitis, RNA; HIV antigen/ 
acute retroviral mucocutaneous ulcers, antibody which can 
syndrome lymphadenopathy, rash be negative during 


acute infection 


ELISA, enzyme-linked immunosorbent assay; GABHS, group A beta-hemolytic 
streptococci; RADT, rapid antigen detection test. 


Mr. W is otherwise healthy. He has had no recent sick 
contacts and no recent travel. He is a heterosexual male, 
married, and monogamous with his wife. He has no history 
of blood transfusions or illicit drug use. 


The physical exam is notable for temperature of 39.2°C, 
BP is 130/70 mm Hg, pulse is 98 bpm, and RRis 12 breaths 
per minute. Sclera and conjunctiva are not injected. 
Oropharyngeal exam reveals bilateral tonsillar hypertrophy 
and exudates without ulcers. He has no cervical lymphade- 
nopathy on exam. His abdomen is soft with normal bowel 
sounds and no hepatomegaly or splenomegaly. Skin exam is 
unremarkable. 


Is the clinical information sufficient to make 
a diagnosis, if not what other information do 


you need? 


Leading Hypothesis: GABHS pharyngitis 


Textbook Presentation 


The presenting symptoms and signs of GABHS pharyngitis include 
rapid onset of severe throat pain, moderate fever (39-40.5°C), 
malaise, and headaches. Examination of the throat reveals edema 
and erythema of the posterior pharynx and tonsils are often cov- 
ered with gray-white exudates. The anterior cervical lymph nodes 


are tender. Gastrointestinal symptoms of nausea, vomiting, and 


abdominal pain may also be present, especially in children. 


Disease Highlights 


A. GABHS is generally suspected when fever and throat pain are 


present and cough, coryza, and rhinorrhea are absent. 


B. Untreated GABHS typically lasts 8-10 days. Patients are 
infectious during the acute illness and for up to 1 week 
afterward. 


C. GABHS infection is associated with 2 important postinfectious 


syndromes. 
1. Acute rheumatic fever 
a. Presents 1—5 weeks after throat infection 
b. Clinical diagnosis based on Jones criteria (2 major or 
1 major and 2 minor) 
(1) Major: Carditis, arthritis, chorea, subcutaneous 
nodules, erythema marginatum 
(2) Minor: Fever, arthralgia, elevated acute phase 
reactants, prolonged PR interval on ECG 
c. Due to aggressive treatment of GABHS, acute 
rheumatic fever is uncommon in the developed 
world (but still common in developing nations). 
Annual incidence in the United States is 1/1,000,000 
population. 
2. Acute post-streptococcal glomerulonephritis 
a. Presents 1—2 weeks after GABHS pharyngitis 
b. Important findings are edema, hematuria, proteinuria, 
and hypertension 


Evidence-Based Diagnosis 


A. Clinical diagnosis of GABHS pharyngitis 
1. Pretest probability 

a. The pretest probability of a patient having GABHS 
pharyngitis is based primarily on the patient's age, 
clinical setting, and season. 

b. The pretest probability of strep throat in the adult 
clinic—based population is 5-10%. 

c. Because strep throat is more common in autumn and 
winter, it may be appropriate to adjust this estimate 
upward or downward according to season. 

2. Clinical findings and clinical decision rules 


a. The modified Centor score, one of the best validated 
clinical decision rules, assigns 1 point for each of the 
following findings: tonsillar exudates, swollen tender 
anterior cervical nodes, absence of cough, history of 
fever, and age < 15 years. One point is subtracted for 
age over 45 and older. 

b. The likelihood ratios and posttest probabilities given a 
pretest probability of 10% are given in Table 30-3. 


B. Laboratory diagnosis 
1. Throat culture 
a. A single swab throat culture has a sensitivity of 
approximately 90-95% and specificity of 95-99%. 


b. The major disadvantage of throat cultures is the 24- to 
72-hour delay in obtaining results. 


2. Rapid antigen detection test (RADT) 


a. Results from RADTSs are available within a few minutes 
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Table 30-3. Likelihood ratios of modified Centor score and 
posttest probabilities.' 


Centor Score LR Posttest Probability 
-1-0 0.05 0.55% 
1 0.52 5.46 
2 0.95 9.55 
3 ia 2:5 21.74 
4 oooO 49 35.25 


‘Assuming 10% pretest probability. 


b. Sensitivity ranges from 70% to 90% when compared 
with throat culture with sensitivities in actual practice 
being toward the lower end of this range. 


c. Specificity for RADTs ranges from 90% to 100%. 


C. Integrated use of clinical decision rules and laboratory methods 


1. Generally, clinicians use the results of a clinical decision 
rules to determine which patients require further testing. 


2. Patients at the lowest risk (modified Centor score 0-1, low 
pretest probability) receive no testing. 


3. Patients at higher risk (modified Centor score 2-3, posttest 
probability 550%) should receive a RADT or throat 


culture with treatment based on result. 


4, Patients at the highest risk (modified Centor score 4, 
posttest probability > 50%) should receive a RADT or 
throat culture with treatment based on the result. Some 
professional societies recommend empiric treatment with 
a modified Centor score of 4. 


5. Given the sensitivity of RADT and the exceptionally low 
risk of acute rheumatic fever in adults, a throat culture is 
not necessary when an RADT is negative. (In children and 
adolescents, a negative RADT should be verified by throat 


culture.) 


6. Positive RADTs do not require back up with a culture 
because they are highly specific. 


Treatment 


A. Patients with GABHS pharyngitis should be treated with 
appropriate antibiotic therapy to prevent development of 
acute rheumatic fever. 

1. Penicillin and amoxicillin are the first-line antibiotics given 
their narrow spectrum of activity and modest cost. 


2. For patients with an allergy to penicillin, choices 
include first-generation cephalosporins, clindamycin, 
clarithromycin, or azithromycin. 


B. Treatment decreases severity of symptoms, reduces risk of 
transmission, and reduces the likelihood of suppurative 
complications and acute rheumatic fever. 


C. Antibiotic therapy decreases the risk of acute rheumatic fever 
by 73%. 

D. Clinical improvement within 48 hours is expected; patients 
who do not improve should be reevaluated. 


E. Tonsillectomy is only indicated for patients with 4 or more 
episodes of severe pharyngitis in a year. 
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Any patient with documented GABHS phar- 
yngitis who does not improve within 48 hours 
of treatment with an appropriate course of 
antibiotics should be reevaluated. 


MAKING A DIAGNOSIS 


v 


Mr. W has 3 points on the modified Centor score (fever, 
exudate, and absence of cough). A RADT test is performed. 


Have you crossed a diagnostic threshold 
for the leading hypothesis? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


Given a modified Centor score of 3, the patients risk of having 
GABHS is 28-35%. In this group of patients, the results of a 
RADT will be very helpful, essentially ruling out or ruling in dis- 
ease. Mr. W has no risk factors for HIV. He has no symptoms of 
fatigue, malaise, or cough, making influenza a less likely diagnosis. 
He reports no fatigue or lymphadenopathy and is older than 
the typical patient with mononucleosis, making this diagnosis 
less likely. 


Alternative Diagnosis: Influenza 


See discussion in Chapter 10, Cough, Fever, and Respiratory 
Infections. 


Alternative Diagnosis: Infectious 
Mononucleosis 


Textbook Presentation 


Infectious mononucleosis typically presents with a prodrome 
of fever, malaise, chills, and sweats. The illness then progresses 
to the classic triad of severe sore throat, fever (38-40°C), and 
lymphadenopathy. 


Disease Highlights 


A. Infectious mononucleosis is most common in patients 
15-24 years of age (6 to 8 cases/1000 person-years). It is 
uncommon in adults, accounting for < 2% of pharyngitis 
in patients over 40 years of age. 


B. Infectious mononucleosis is most often caused by EBV 
(the focus of this discussion) but can be caused by CMV 
or HHV 6. 


C. EBV is spread in saliva. 
1. May be shed in salivary secretions for many weeks 


2. As many as 20% of healthy, previously infected adults 
intermittently shed virus for decades. 


D. Most people are infected with EBV during childhood and the 
typical childhood infection is subclinical. Less than 10% of 
children exhibit symptoms. 


E. Approximately 90% of adults are EBV seropositive. 


Evidence-Based Diagnosis 
A. History 


Table 30-4. Symptoms and clinical signs suggestive of 
infectious mononucleosis. 


Symptom or Sign Sensitivity Specificity LR+ LR- 
Splenomegaly 26% 71-99% 1.9-6.6 0.65-0.94 
Palatal petechiae 25-27% 95% 5.3 1.0 
Posterior cervical 64% 87% 3.1 0.69 
adenopathy 

Fatigue 93% 23% 1.2 0.3 
Temperature 72% 12-84% 0.9-1.7 0.87-1.7 
> 37.5°C 

Anterior cervical 67% 43% 1.2 0.7 
lymphadenopathy 


1. The earliest symptoms of EBV are fever, malaise, chills, and 
sweats. 


2. These symptoms then progress to the classic triad of severe 
sore throat, fever, and lymphadenopathy. 
B. Physical exam 


1. Common findings include enlarged tonsils; pharyngeal 
erythema; thick, coating, pharyngeal exudate; palatal 
petechiae; and tender anterior and/or posterior cervical 
adenopathy. Posterior cervical adenopathy is quite specific 
for EBV. 


2. Table 30-4 lists test characteristics for findings suggestive 
of EBV. 


3. Rash is uncommon in infectious mononucleosis unless 
there is antibiotic exposure. 


a. 5—10% of patients have a rash of varying morphology 


b. 27-69% of patients with infectious mononucleosis who 
are treated with amoxicillin or ampicillin develop a rash. 


Infectious mononucleosis is character- 
ized by a triad of fever, sore throat, and 
lymphadenopathy. 


C. Laboratory testing 


1. The heterophile antibody test (Monospot test) is highly 
specific for EBV. 


a. Specificity, 99% 
b. Sensitivity 
(1) False-negative rate in first week is as high as 25%. 
(2) 5-10% in second week 
(3) 5% in third week of illness 
2. Serum IgM antibody to the EBV viral capsid antigen 


a. Highly accurate test with a longer turnaround time 
compared to the Monospot test 


b. Test characteristics 
(1) Sensitivity, 97% 
(2) Specificity, 94% 
(3) LR+, 16 
(4) LR-, 0.03 


c. This test is useful in patients with suspected infectious 
mononucleosis who have negative Monospot. 


3. Other tests 
a. Lymphocytosis and the presence of atypical lymphocytes 
are diagnostically useful. 

(1) Lymphocytosis of > 50% on peripheral smear: 
sensitivity, 66%; specificity, 84% 

(2) Atypical lymphocytes > 10% of total lymphocytes: 
sensitivity, 75%; specificity, 92% 

(3) Combination of both lymphocytosis > 50% and 
atypical lymphocytes > 10%: sensitivity, 43%; 
specificity, 99%; LR+, 54; LR-, 0.58 

b. Elevated aminotransferases are seen in the majority of 
patients. 


Treatment 


A. Infectious mononucleosis is a self-limited illness; most symptoms 
resolve within 3 weeks. 
B. Symptomatic treatment, including hydration, antipyretics, 
analgesics, and rest, remains the mainstay of care. 
C. Corticosteroids, acyclovir, and antihistamines are not recom- 
mended for routine treatment of infectious mononucleosis. 
1. Acyclovir does decrease viral shedding but does not alter 
the clinical course. 
2. Corticosteroids are indicated for patients with impending 
airway compromise. 


D. Splenomegaly may persist after symptoms resolve. Patients 
should avoid heavy lifting and contact sports for 4 weeks. 
E. Potential complications are rare but include the following: 
1. Splenic rupture 
a. Rare but potentially life-threatening complication 
b. Estimated incidence is 1—2 cases/1000 
2. Airway obstruction 
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. Pneumonitis 

4. Hematologic complications 
a. Hemolytic anemia 
b. Thrombocytopenia 
c. Neutropenia 
d. Aplastic anemia 

5. Neurologic 

Encephalitis 

. Meningitis 

Cranial nerve palsies 

. Seizures 

Myelitis 

Optic neuritis 
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g Guillain-Barré syndrome 


Alternative Diagnosis: Primary HIV Infection - 
Acute Retroviral Syndrome 


Textbook Presentation 


Symptoms of acute retroviral syndrome are generally nonspecific 
and resolve spontaneously without treatment. The most common 
findings are fever, lymphadenopathy, sore throat, rash, myalgia/ 
arthralgia, headache, and mucocutaneous ulcers. 


Disease Highlights 
A. The highest risk populations for HIV infection are: 
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. Men who have sex with men 
. Injection drug users 


. Commercial sex workers 
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. People with high number of sexual partners with 
inconsistent condom use 


B. Transmission of HIV is common in the first 3 months of an 
infection. 
1. This is a period of high viral load. 


2. There are high levels of virus in blood and genital 
secretions. 
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. Patients often do not know they are infected. 


4, Early diagnosis is thus important to decrease rates of 
transmission. 


Evidence-Based Diagnosis 


A. Clinical presentation 
1. The usual lag between exposure to HIV and development 
of symptoms is 2—4 weeks. 
2. 50-90% patients with acute HIV infection experience 
symptoms of acute retroviral syndrome. 
3. Symptoms seen in over 50% of patients with symptomatic 
acute retroviral syndrome are: 
Fever 
. Fatigue 
Rash 
. Headache 
Lymphadenopathy 
Pharyngitis 
Myalgia or arthralgia 
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. Nausea, vomiting, or diarrhea 
i. Weight loss 
4. Painful mucocutaneous ulcerations 
a. Less common but distinctive manifestation of the 
syndrome 
b. Often shallow and sharply demarcated 
c. Can involve the oral mucosa, anus, penis, or esophagus 
5. Table 30-5 lists test characteristics for findings suggestive of 
acute HIV infection. 
B. Laboratory testing 


1. Laboratory testing is appropriate for patients in 
whom there is a clinical suspicion for acute retroviral 
syndrome. 


Table 30-5. Symptoms and clinical signs suggestive of 
acute HIV infection. 


Symptom or Sign Sensitivity Specificity LR+ LR- 
Genital ulcer 18% 94% 3 0.87 
Weight loss 21% 96% 4.7 0.83 
Vomiting 13% 97% 4.6 0.90 

"Swollen Iymphnodes 11% 98% 46 091 
“Tamparature > 37.5°C 33% 90% 3.4 0.74 
«Aniylymiphadenopaihy 39% 88% 3.1 0.7 
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2. Testing should include: 


a. Fourth-generation HIV Immunoassay 
(1) HIV can be detected as early as 18 days after 
infection. 
(2) Older HIV antibody tests (ELISA and Western blot) 
have a longer window period. 
(3) Sensitivity, 99—100% 
(4) Specificity, 98—100% 
b. HIV viral load assay 
(1) HIV virus can typically be detected 11 days after 
infection. 
(2) Patients with acute retroviral syndrome typically 
have high viral loads of > 100,000 copies/mL. 
(3) False-positive result should be suspected if viral load 
is < 10,000 copies/mL. 
(4) Sensitivity, 95-98% 
c. Genotype resistance testing is recommended in all 


patients with primary HIV infection, since transmission 
of drug-resistant HIV strains has been documented. 


Because HIV antigen/antibody tests may be 
negative at the time of acute seroconversion, 
an HIV viral load assay should always be sent 
when this diagnosis is being considered. 


Treatment 


A. 


Antiretroviral therapy is recommended for all individuals 
with HIV; this includes patients with acute and early HIV 
infection. 


. Referral to an HIV specialist is recommended if the provider is 


not trained in management of HIV. 


. Genotypic drug resistance testing should be performed before 


initiation of antiretroviral therapy to guide the selection of the 
regimen. 


. Patients starting antiretroviral therapy should understand the 


importance of adherence and be ready to start therapy. 


. Symptoms of the acute retroviral syndrome should be managed 


supportively and other sexually transmitted infections should 
be ruled out. 


CASE RESOLUTION 
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A RADT test is performed and is positive. Mr. W has no 
allergies to antibiotics and he is treated with penicillin 
500 mg twice daily for 10 days. Two days after starting 
treatment, he reports improvement in symptoms. 


CHIEF COMPLAINT 


Table 30-6. Diagnostic hypothesis for Ms. L. 


Demographics, Risk 


PATIENT W 


Ms. Lis a 25-year-old woman with no significant past med- 
ical history in whom sore throat, fever, and malaise devel- 
oped 7 days ago. She complains of severe throat pain, more 
pronounced on the right, and right ear pain. She reports 
severe pain with swallowing. She also reports that for the 
past day she has not been able to open her mouth widely. 
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At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 
differential diagnosis, what tests should be 
ordered? 


PRIORITIZING THE DIFFERENTIAL DIAGNOSIS 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 


Peritonsillar abscess 


Severe unilateral 

sore throat with fever 
and muffled voice, 
unilaterally enlarged, 
medially displaced 
tonsil, and deviation 
of uvula to unaffected 
side 


Diagnosis is usually 
clinical 


The pivotal points, in this case, are the unilateral nature of the 
throat pain as well as the odynophagia and trismus. This presenta- 
tion suggests a peritonsillar abscess, classically referred to as quinsy. 
Peritonsillar abscesses generally form in the area of the soft palate, 
just above the superior pole of the tonsil. 

Peritonsillar abscess is a must not miss diagnosis because if left 
untreated, it may progress to airway obstruction, abscess rupture, 
or septic necrosis. Other important diagnoses to consider in this 
case would be retropharyngeal abscess or epiglottitis. Lemierre 
disease, a rare disease caused by F necrophorum, must also be con- 


sidered. Table 30-6 lists the differential diagnosis. 


Epiglottitis Sore throat with Lateral neck 
muffled voice, stridor, radiograph 
drooling, and anterior Direct visualization 
neck tenderness with laryngoscopy 

Retropharyngeal Similar to epiglottitis Lateral neck 

abscess with more prominent radiograph or CT 


Lemierre syndrome 


neck symptoms scan of the neck 


(stiffness and pain) 


Pain, swelling and CT scan of the neck 
induration at the 

angle of the mandible 

with persistent high 


fevers and trismus 
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On physical exam, she is breathing comfortably. Her vital 
signs are temperature, 39.0°C; pulse, 102 bpm; BF, 
110/70 mm Hg; and RR, 15 breaths per minute. Examina- 
tion of the oropharynx revealed a markedly enlarged right 
tonsil with associated swelling of the soft palate uvular 
deviation to the left. The right tympanic membrane is clear, 
with good light reflex and no bulging. There is tender ante- 
rior cervical lymphadenopathy bilaterally. The lung exam was 
normal and no stridor was noted. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Peritonsillar Abscess 


Textbook Presentation 

The typical clinical presentation of peritonsillar abscess is a severe 
unilateral sore throat associated with fever and a muffled “hot 
potato” voice. Malaise, dysphagia, and otalgia are also often present. 
Swallowing is painful, which sometimes leads to pooling of saliva 
or drooling. Trismus, difficulty opening the mouth because of 
pain from the inflammation, may be present. The oropharyngeal 
exam reveals an extremely swollen tonsil with the displacement 
of the uvula to the unaffected side and a bulging soft palate on 
the affected side. The patient may have markedly tender cervical 
lymphadenitis on the affected side. 


Disease Highlights 


A. A peritonsillar abscess usually begins as acute, exudative 
tonsillitis that progresses to cellulitis and eventually to abscess 
formation. The abscess may occur without preceding infection 
via obstruction of the Weber glands, a group of salivary glands 
in the soft palate. 

B. It is the most common deep infection of head and neck, 
accounting for approximately 30% of abscesses of the head 
and neck. 


C. Occurs primarily in young adults between the ages of 20 and 
40 years 
D. Peritonsillar abscesses are polymicrobial. Common organisms 
include: 
1. Aerobic bacteria 
a. Group A streptococci 
b. Staphylococcus aureus 
c. Haemophilus influenzae 
2. Anaerobic bacteria 
a. Fusobacterium 
b. Peptostreptococcus 
c. Pigmented Prevotella species 


d. Véeillonella 


Evidence-Based Diagnosis 


A. Diagnosis of peritonsillar abscess can be made clinically 
without laboratory data or imaging in patients with a typical 
presentation 
1. Symptoms 

a. Fever 
b. Malaise 
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c. Severe sore throat (usually asymmetric) 
d. Dysphagia 
e. Ipsilateral otalgia 
2. Signs 
a. Erythematous, swollen soft palate with uvula deviation 
and an enlarged tonsil 


b. Trismus (present in nearly 66% of patients with 
peritonsillar abscesses) 


c. Drooling 
d. Muffled “hot potato” voice 
e. Rancid or fetor breath 
f. Cervical lymphadenitis 
B. Culture of pus from abscess drainage can confirm the diagnosis. 
The rate of culture positivity from peritonsillar abscess in the 
literature ranges from < 50% to 100%. 
C. Laboratory evaluation 
1. Laboratory evaluation is not necessary to make the diagnosis 
but may help gauge the level of illness and direct therapy. 
2. Testing usually includes: 
a. Complete blood count 
b. Routine throat culture for group A streptococci 
c. Gram stain, culture, and susceptibility testing of abscess 
fluid, especially in patients with persistent infection or 
diabetes or in those who are immunocompromised. 
D. Imaging 
1. Generally not necessary to make a diagnosis but may be 
considered in the following cases: 
a. Suspected spread beyond peritonsillar space 
b. Inability to successfully examine the pharynx because 
of trismus 
c. Monitoring patients unresponsive to initial treatment 
with antibiotics and drainage 
2. The preferred imaging modality is CT with IV contrast. 
a. Sensitivity, 100% 
b. Specificity, 75% 
c. LR+, 4 
d. LR-, 0 
3. Intraoral ultrasonography may be used to distinguish 
peritonsillar abscess from cellulitis and guide needle 
aspiration. 
a. Sensitivity, 89-95% 
b. Specificity, 79—100% 


Treatment 


A. Drainage, antibiotic therapy, and supportive care are the 
mainstays of therapy. 
1. Randomized, controlled trials have shown that needle 
aspiration and incision and drainage are equally effective. 


2. Rates of re-collection and failed resolution in 1-2 days were 
comparable at 10% for both procedures. 


3. Needle aspiration is generally less invasive, less painful, and 
better tolerated. 


B. Antibiotics are recommended in conjunction with drainage to 
effectively treat the abscess and provide coverage for GABHS, 
S aureus, and respiratory anaerobic bacteria. 
1. Drainage and antibiotic therapy resolve peritonsillar abscess 
in > 90% of cases. 
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2. Corticosteroids may reduce pain and reduce length of 
hospitalization by treating edema and inflammation. 
However, evidence is inconsistent, and corticosteroids are 
not routinely recommended. 


C. Many patients can be treated as outpatients. These patients 
should be: 


1. Observed after drainage to ensure they can tolerate oral 
antibiotics, pain medication, and liquids. 


2. Scheduled to be seen for follow up in 24-36 hours 
3. Advised to return for reevaluation for: 
. Dyspnea 
. Worsening throat pain, neck pain, or trismus 
Enlarging mass 
. Fever 
Neck stiffness 
f. Bleeding 
D. Treatment failure should prompt broadening of antibiotics, 


reevaluation with CT to evaluate extent of infection, and 
tonsillectomy. 
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MAKING A DIAGNOSIS 
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The patient's symptoms of a unilaterally enlarged, medi- 
ally displaced tonsil with uvular deviation to contralateral 
side are sufficient to make the diagnosis of peritonsillar 
abscess. You arrange for ENT evaluation. 


Have you crossed a diagnostic threshold 
for the leading hypothesis? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: Epiglottitis 


See discussion of epiglottitis in Chapter 33. 


Alternative Diagnosis: Retropharyngeal 
Abscess 


See discussion of retropharyngeal abscess in Chapter 33. 


Alternative Diagnosis: Lemierre Syndrome 


Textbook Presentation 


Lemierre syndrome is a septic thrombophlebitis of the internal jug- 
ular vein. Typically, presenting symptoms and signs include high 
fevers, rigors, respiratory distress, and neck or throat pain. Exami- 
nation of the oropharynx may reveal ulceration, pseudomembrane, 
or erythema. Tenderness and swelling may be observed overlying 
the jugular vein. In some cases, abnormal physical findings may 


be absent. 


Disease Highlights 


A. Lemierre syndrome is a rare (3.6 cases/million/year) but 
potentially life-threatening cause of sore throat. 


B. Approximately 81% of cases are caused by the anaerobic 
gram-negative rod F necrophorum. 


. Although widespread use of antibiotics in the 1940s led to a 


dramatic decline in its incidence, there recently has been an 
increase. 


. F necrophorum is now recognized as an endemic cause of 


pharyngitis in adolescents and young adults. The relationship 
between F necrophorum pharyngitis and Lemierre syndrome is 
not well understood. 


. Symptoms 


1. The most common symptoms of Lemierre syndrome are 
nonspecific (such as sore throat, neck tenderness or swelling 
or both, and fever). 


2. Some findings seen in Lemierre syndrome that are not 
commonly seen in pharyngitis are dyspnea (23.8%), 
pleuritic chest pain (31.1%), abdominal pain (13.7%), and 
trismus (9.1%). 


Septic emboli can arise from the septic thrombophlebitis. 
Potential complications include: 
1. Lung lesions 
a. Septic emboli 
b. Infiltrates 
c. Lung abscess 
d. Pleural effusion 
e. Empyema 
2. Bone and joint 
a. Septic arthritis 
b. Osteomyelitis 
3. Liver abscess 
4, Central nervous system complications 
a. Brain abscess 
b. Meningitis 
c. Cavernous sinus thrombosis 


. The symptoms of septic thrombophlebitis and septic emboli 


can mask the initial oropharyngeal symptoms. 


In Lemierre syndrome, symptoms of throm- 
bophlebitis and septic emboli can mask the 
initial oropharyngeal symptoms. The diagnosis 
should be considered in those patients with 
septic findings consistent with septic emboli. 


Evidence-Based Diagnosis 


A. A high clinical suspicion is necessary to make the diagnosis of 


E; 


Lemierre syndrome, since the signs and symptoms are often 
nonspecific. 


. Lemierre syndrome should be considered strongly in 


patients with chills, high fever, and unilateral neck swelling. 
Patients may also have antecedent pharyngitis, septic 
pulmonary emboli, and persistent fevers despite antimicrobial 
therapy. 


. It may take 5-8 days to isolate F necrophorum. 


. The following criteria are accepted as strong evidence for the 


presence of Lemierre syndrome: 

1. Anaerobic primary infection of the oropharynx 

2. Subsequent septicemia (with at least 1 positive blood culture) 
3. Metastatic infection of 1 or more distant site 


4, Thrombophlebitis of the internal jugular vein 


CT scan of neck with contrast is the best diagnostic modality. 


Treatment 


A. Antibiotics 


1. F necrophorum is usually susceptible to beta-lactamase 
resistant beta-lactam antibiotics, clindamycin, 
metronidazole, and chloramphenicol. 


2. There is variable response to second- and third-generation 
cephalosporins. 


B. Surgical therapy may be needed for patients with abscesses or 
those who do not respond to antibiotic therapy. 


C. The role of anticoagulation in treatment of Lemierre syndrome 
is controversial. Due to low incidence of Lemierre syndrome, 
the risks and benefits of anticoagulation have not been 
addressed in controlled studies. 


CASE RESOLUTION 
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Consultation by ENT led to successful needle aspiration 
with drainage of & mL of purulent material. Feritonsillar 
abscess was the confirmed diagnosis. She was able to tol- 
erate liquids and oral pain medication after the procedure 
and was discharged home with 14 days of clindamycin 
therapy. At follow-up in the ENT clinic 24 hours after needle 
aspiration, she reports improvement in her sore throat and 
no fevers. She was advised to complete her 14-day course 
of antibiotics. 
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| have a patient with transient loss of 
consciousness. How do I| determine the cause? 


Scott D. C. Stern, MD 


CHIEF COMPLAINT 


PATIENT XTA 


Mr. M is a 23-year-old medical student who lost conscious- 
ness this morning after entering his anatomy lab for the 
first time. He is quite alarmed (and embarrassed). 
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CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Transient loss of consciousness may be caused by trauma, intox- 
ication, seizures, hypoglycemia, subarachnoid hemorrhage, cere- 
brovascular disease (involving the brainstem), or syncope. Although 
syncope is often incorrectly assumed to be synonymous with tran- 
sient loss of consciousness, syncope actually refers to that subset of 
patients with transient loss of consciousness due to transient global 
cerebral hypoperfusion, which in turn is virtually always caused 
by transient profound hypotension. Therefore, the first pivotal 
step in the evaluation of patients with transient loss of consciousness 
is to distinguish syncope from nonsyncopal causes of transient loss of 
consciousness. Three critical characteristics help distinguish patients 
with syncope: Syncope is (1) abrupt in onset, (2) brief in duration, 
and (3) recovery is complete and spontaneous (Figure 31-1). The 
explanation for this is straightforward; because syncope is due to 
transient global cerebral hypoperfusion, the loss of consciousness is 
abrupt. Furthermore, restoration of blood flow must occur quickly 
or the patient would die rather than present with syncope. There- 
fore, syncope is brief. Finally, when blood flow is restored, sponta- 
neous recovery occurs promptly. Patients with other features (eg, a 
prolonged recovery period) should be evaluated for nonsyncopal 
causes that may masquerade as syncope (eg, seizures, hypoglyce- 
mia). A useful question is to ask the patient what is the next thing 
the patient remembers after losing consciousness. Any significant 
persistence of confusion beyond a minute or two is critical because 
this would suggest a nonsyncopal etiology of the transient loss of 
consciousness (such as a postictal period from a seizure). 

The second pivotal step in patients with syncope identifies the 
likely category of their syncope: reflex, orthostatic, or cardiac syncope 
(Figure 31-2). This narrows the differential diagnosis, since each 
of these categories is associated with specific underlying diseases. 
Importantly, this key step also helps identify patients with car- 
diac syncope who are at a substantially increased risk for sudden 
death. Sudden death may occur if the underlying cardiac process 
that caused the syncope (arrhythmias or obstruction [eg, aortic 
stenosis]) is prolonged rather than brief. 


What is the differential diagnosis of transient 
loss of consciousness? How would you frame 
the differential? 
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Patients with syncope should be carefully 
evaluated to determine if they have cardiac 
syncope and are at increased risk for sudden 
cardiac death. 


The evaluation of all syncopal patients must include a thor- 
ough history, physical exam, and ECG. A detailed history of 
the event is critical and includes a description of the setting 
(prolonged standing, warm environment), prior volume loss 
(vomiting, diarrhea, melena, rectal bleeding), exactly what the 
patient was doing (exerting themselves), and the position they 
were in just prior to their syncopal event (standing, sitting, 
supine). Additionally, patients should be asked about triggers 
(pain, anxiety), prodromal symptoms that proceeded the syn- 
cope (nausea, abdominal pain), associated symptoms (chest 
pain, palpitations, shortness of breath), and any signs observed 


Transient loss of consciousness 


Identify syncope 
1. Abrupt? 

2. Brief?! 

3. Spontaneous unaided 
complete recovery? 


Yes (all il No 
Syncope Nonsyncope 
Due to global cerebral Differential diagnosis 
hypoperfusion 1. Seizure 


2. Hypoglycemia 

3. Subarachnoid hemorrhage 
4. Intoxication 

5. Trauma 

6. Cerebrovascular disease 


1A useful question is “What is the next thing you remembered?” 


Figure 31-1. Identifying syncope 
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Syncope 
(Due to global cerebral hypoperfusion) 


Young patient 
Characteristic history 
1. Emotional or orthostatic trigger 
2. Typical prodromal symptoms 


Symptoms AND 

> 30 bpm pulse increase, 
> 20 mmHg drop systolic BP, 
> 10 mmHg drop diastolic BP 


3. No clues to suggest cardiac syncope on standing 
4. Normal ECG 
+ Cardiac clues on history, physical exam or ECG? 3 
Reflex OR Orthostatic 
Syncope Not clearly reflex or orthostatic syncope Syncope 


Possible Cardiac Syncope 
(see Figure 31-3) 


1Event description should include prior history of syncope, situation (triggers), activity preceding syncope, body position, prodrome, 
associated symptoms (nausea, abdominal pain), prior volume loss, memory of subsequent events. 


2Clues that suggest cardiac syncope 
Historical clues 


Prior history of cardiac disease; heart failure; coronary artery disease; syncope while supine, sitting, or during exercise; associated 
symptoms of chest pain, palpitations, or shortness of breath; family history of sudden death; age > 60 y 


Physical exam 


Abnormal rhythm, significant murmur, gallop rhythm, jugular venous distention, lung crackles, significant edema. 


ECG 


Abnormal ECG: sinus bradycardia, second- or third-degree heart block, bundle branch block, ischemic ECG changes, supraventricular 
tachycardia or ventricular tachycardia or left ventricular hypertrophy or right ventricular hypertrophy, preexcitation, long or short QT, 


atrial fibrillation. 


3Recommendations are to check orthostatic vital signs immediately on standing and then after 3 minutes. 


Figure 31-2. Distinguishing cardiac, reflex and orthostatic syncope. 


by bystanders. The patient’s medications should be reviewed and 
their past medical history scrutinized to look for any history of 
cardiac disease (including ischemic, valvular, or heart failure 
[HF]). The physical exam should check vital signs and orthos- 
tatic BPs in addition to a thorough cardiac and neurologic exam. 
Finally, an ECG should be obtained in every syncopal patient 
and examined for signs of arrhythmia, conduction disease, ische- 
mia, or structural heart disease. 


Patients with suspected cardiac syncope should be admitted 
for evaluation (Figure 31-3). Clues that suggest cardiac syncope 
include a prior history of cardiac disease; syncope while supine, 
sitting, or during exercise; associated symptoms of chest pain, 
palpitations, or shortness of breath; a family history of sudden 
death; or age > 60 years. Physical exam clues include an abnor- 
mal rhythm, significant murmur, gallop, jugular venous disten- 
tion (JVD), lung crackles, or significant edema. Finally, cardiac 


Diagnosis 


AS, aortic stenosis; AV block, atrioventricular heart block; 

BNP, brain natiuretic peptide; CSM, carotid sinus massage; CTA, CT angiogram; 
EPS, electrophysiologic study; HCM, hypertrophic cardiomyopathy; 

ILR, implantable loop recorder; MI, myocardial infarction; 

PE, pulmonary embolism; SSS, sick sinus syndrome; 

SVT, supraventricular tachycardia; VT, ventricular tachycardia; 

WPW, Wolff Parkinson White 


Figure 31-3. Cardiac syncope. 


syncope should be suspected in patients with ECG abnormalities 
(abnormal rhythm, bundle branch block [BBB], ischemic changes 
(new or old), left ventricular hypertrophy [LVH], long QT, or 
pteexcitation). 

It is useful to appreciate that since there are only 3 categories of 
syncope, one should also suspect cardiac syncope in patients whose 
description fits neither orthostatic or reflex syncope. 

Orthostatic syncope is suggested by a history of syncope imme- 
diately upon standing or pronounced orthostatic hypotension on 
physical exam whereas syncope with prolonged standing or associ- 
ated with abdominal discomfort suggests vasovagal syncope. 

The last step in patients with orthostatic or cardiac syncope is 
to identify the specific etiology. Table 31-1 identifies various clues 
on history, physical exam, ECG, and echocardiography that can 
suggest specific causes of cardiac syncope. 
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Differential Diagnosis of Transient Loss of 
Consciousness 


A. Nonsyncopal causes 

1. Generalized seizures 

2. Cerebrovascular disease 
a. Vertebrobasilar insufficiency 
b. Subclavian steal 
c. Subarachnoid hemorrhage 

3. Hypoglycemia 

4, Trauma 


5. Intoxication 


B. Syncope 

1. Reflex syncope 
a. Vasovagal syncope 
b. Situational syncope (cough, micturition, or defecation) 
c. Carotid sinus syndrome 

2. Orthostatic syncope 
a. Dehydration (vomiting, diarrhea, uncontrolled diabetes, 

overdialysis) 

b. Hemorrhage 
c. Autonomic failure 


(1) Primary autonomic failure: multisystem atrophy, 
Parkinson disease 


(2) Secondary autonomic failure: diabetes mellitus, 
vitamin B, deficiency, uremia 


d. Medications (diuretics, alpha-blockers, vasodilators, 
nitrates) 


3. Cardiac syncope 
a. Arrhythmias 
(1) Tachycardias 


(a) Ventricular tachycardia (VT) 
i. Secondary to structural heart disease (eg, 
HE, ischemic heart disease, acute myocardial 
infarction [MI], valvular heart disease) 
ii. Congenital (eg, long QT syndrome, Brugada 
syndrome) 
iii. Electrolyte derangements or hypoxia 
iv. Medications (tricyclic antidepressants, 
antiarrhythmics, phenothiazines, 
macrolides, protease inhibitors, nonsedating 
antihistamines, and diuretics [due to 
electrolyte abnormalities]) 
(b) Rapid supraventricular tachycardia (eg, Wolff- 
Parkinson-White [WPW] syndrome) 
(2) Bradycardias 
(a) Sinus node disorders 
i. Sinus bradycardia (< 35 bpm) 
ii. Sinus pauses (> 3 seconds or > 2 seconds 
with symptoms) 
(b) Atrioventricular (AV) block (second- or 
third-degree) 
b. Structural (obstruction) 
(1) Aortic stenosis 
(2) Hypertrophic cardiomyopathy (HCM) 
(3) Pulmonary embolism (PE) 


(4) Rare causes: atrial myxoma, prosthetic valve 
dysfunction, aortic dissection 
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Table 31-1. Clues to cardiac syncope. 


Clues Diagnostic Hypotheses Potential Tests 
Associated Palpitations Arrhythmias Ambulatory cardiac (Holter) 
symptoms monitoring, event monitors, or ILR 
Chest pain Aortic dissection ECG, echocardiogram, troponin, CTA 


Aortic stenosis 

Hypertrophic cardiomyopathy 
Myocardial infarction 
Pulmonary embolism 


Dyspnea Aortic dissection ECG, troponin, CTA 
Myocardial infarction 
Pulmonary embolism 


Exertional syncope Aortic stenosis ECG, echocardiogram, stress 
Coronary artery disease testing,’ cardiac catheterization 
Hypertrophic cardiomyopathy 
Long QT syndrome 

Past medical history Coronary artery disease Ventricular tachycardia EGG, troponin, stress tests or cardiac 

AV block catheterization, monitor, ILR, EPS 

Heart failure Ventricular tachycardia Monitor, EPS 

Aortic stenosis Critical aortic stenosis Echocardiogram 

Hypertrophic cardiomyopathy Obstruction or ventricular tachycardia Echocardiogram, EPS 

Documented DVT or risk factors Pulmonary embolism CTA 


(immobilization, surgery) 


Physical exam Murmur Aortic stenosis Echocardiogram 
Hypertrophic cardiomyopathy 


RV failure (JVD), unilateral leg edema, Pulmonary embolism CTA 
tachycardia, or hypoxia 


LV failure (S, gallop, crackles, JVD, Ventricular tachycardia (from heart failure) Echocardiogram, event monitor, 
bilateral edema) ILR, EPS 

Abnormal ECG Sinus bradycardia or pauses Sick sinus syndrome Monitor, ILR 
AV block (second-, third-degree) AV block Monitor, ILR, EPS 


Ventricular tachycardia 


BBB AV block or Monitor, ILR, EPS, CTA 
Ventricular tachycardia 
(Pulmonary embolism if right BBB) 


$1Q3T3, RAD or RBBB Pulmonary embolism CTA 
Short PR or delta wave Wolff-Parkinson-White syndrome EPS 
LV hypertrophy Ventricular tachycardia (from heart failure) Echocardiogram, monitor, EPS 


Hypertrophic cardiomyopathy 
Aortic stenosis 


QTc = 0.44 Ventricular tachycardia Monitor, EPS 
Ischemic changes Ventricular tachycardia or AV block Troponin, echocardiogram, stress 
Acute coronary syndrome testing or cardiac catheterization 
Abnormal Echo HFrEF Ventricular tachycardia Monitor, EPS 
RV failure Pulmonary embolism CTA 
Severe aortic stenosis Aortic stenosis 
Hypertrophied septum Hypertrophic cardiomyopathy 


'Stress testing is contraindicated if critical aortic stenosis is a diagnostic possibility. 
AV, atrioventricular; BBB, bundle branch block; CTA, CT angiography; DVT, deep venous thrombosis; EPS, electrophysiologic studies; HFrEF, heart failure with reduced ejection fraction; 
ILR, implantable loop recorder; JVD, jugular venous distention; LV, left ventricular; RAD, right axis deviation; RBBB, right bundle branch block; RV, right ventricular. 


T 


Mr. M reports that he was in his usual state of health and 
felt perfectly well prior to entering the anatomy dissection 
room. Upon viewing the cadaver, he felt queasy and warm. 
He became diaphoretic and collapsed to the floor. When he 
regained consciousness, he was very embarrassed but not 
confused. The instructor told him that he was unconscious 
for only a few seconds. 


y 


RANKING THE DIFFERENTIAL DIAGNOSIS 


As noted previously the first step in the evaluation of patients 
with transient loss of consciousness is to distinguish syncope 
from other causes. The abrupt onset, brief duration, and spon- 
taneous unaided recovery are entirely consistent with syncope 
(Figure 31-1). The next step in the evaluation of such patients is 
to distinguish cardiac syncope from reflex or orthostatic syncope 
(Figure 31-2). The setting (associated with a strong emotional 
trigger) and associated prodromal symptoms of nausea and 
warmth are classic for vasovagal syncope, which is clearly the 
leading hypothesis. However, it is critical to also consider car- 
diac syncope, which is potentially life-threatening and is a must 
not miss hypothesis. While most causes of cardiac syncope are 
uncommon in young patients, HCM and channelopathies, such 
as the long QT syndrome, can present in children and young 
adults and must be considered. Indeed, patients with the long 
QT syndrome may have life-threatening arrhythmias triggered 
by emotional stress. Finally, orthostatic syncope is an alternative 
hypothesis that must also be considered. Table 31-2 lists the dif- 
ferential diagnosis and a careful history, physical exam and review 


of his ECG are required (Figure 31-2). 


WY 


Mr. M reports no diarrhea, vomiting, melena or rectal bleed- 
ing and he is not taking any medications. He has no known 
heart disease and exercises vigorously without symptoms. 
He reports no associated chest pain, palpitations, or dys- 
pnea. There is no family history of sudden cardiac death. 
On physical exam, his BP and pulse are normal and do not 
change with standing. Cardiac exam reveals a regular rate 
and rhythm without a significant murmur, JVD, 5, gallop, 
crackles or edema. His ECG is normal. 


Is the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 
differential diagnosis, what tests should be 
ordered? 


Leading Hypothesis: Reflex Syncope due to 
Vasovagal Syncope 


Textbook Presentation 


Vasovagal syncope typically occurs in young patients following a 
trigger (prolonged standing with or without an emotional stressor) 
and is preceded by prodromal features (warmth, nausea, diaphore- 
sis, sweating, and lightheadedness). 
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Table 31-2. Diagnostic hypotheses for Mr. M. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Reflex syncope: Preceding pain, anxiety, ILR 
Vasovagal fear, or prolonged standing Tilt-table if 
syncope Abdominal discomfort and recurrent, atypical, 


nausea 
Absence of heart disease 


or patient older 
than 40 years 


Orthostatic 
syncope: 
(Dehydration) 


History of vomiting, diarrhea, 
poor oral intake, melena, 
rectal bleeding 


Orthostatic 
measurement of 
BP and pulse 
CBC 


Orthostatic 
syncope: 
(Medications) 


History of alpha-blockers, 
other antihypertensive 
medication 


Orthostatic 
measurement of 
BP and pulse 


Cardiac syncope: 
Hypertrophic 
cardiomyopathy 


Cardiac syncope: 
Long QT 
syndrome 


Family history of sudden 
death 

History of exertional syncope 
Systolic murmur that 
increases on standing 


Family history of sudden 
death, congenital neural 
deafness 

Syncope precipitated by 
loud noises, emotional 
triggers, or exercise 


ECG 


ECG: QTc > 450 ms 
(males), > 460 ms 
(females) 


BMP, basic metabolic profile; CBC, complete blood count; ILR, implantable loop recorder. 


Disease Highlights 


A. Reflex syncope refers to a group of related disorders that 
trigger inappropriate cardiovascular reflexes producing 
hypotension and syncope. 


1. The predominant reflex may be bradycardia (cardioinhibitory 
type), vasodilatation (vasodepressor type), or both. 


2. This distinction may affect the choice of therapy, 
with pacemakers a potential option for patients with 
severe, recurrent symptomatic cardioinhibitory reflex 


syncope. 


3. Types of reflex syncope include vasovagal (or 
neurocardiogenic syncope), situational syncope, and 
carotid hypersensitivity. 


4, The triggers vary with the type of reflex syncope: 


a. Vasovagal syncope: upright posture with or 
without stress 


b. Carotid sinus hypersensitivity: Carotid pressure, 


see below 


c. Situational syncope: associated with defecation, 


micturition, or prolonged coughing 


B. The remainder of this section focuses on vasovagal syncope. 


1. Most common cause of syncope (20-33% of cases) 


536 / CHAPTER 31 


Prolonged standing, 
venous pooling 


Decreased venous 
return 


Pain or anxiety 


i 


Sympathetic surge 


l 


Vigorous cardiac 
contraction 


l 


! 


Markedly reduced 
end-systolic volume 


y 


Vagal reflex 


Y 


Bradycardia 


y 


Vasodilation 


i 


Hypotension and 
syncope 


Figure 31-4. Pathophysiology of vasovagal syncope 


2. The pathophysiology is illustrated in Figure 31-4 and 


includes: 


a. Prolonged standing causes venous pooling, decreasing 
venous return thereby decreasing left ventricular (LV) 
preload (which may be accentuated by dehydration). 


b. Superimposed anxiety, pain, or fear triggers a 
sympathetic surge, which augments ventricular 


contraction. 


c. Vigorous contraction coupled with decreased LV 
preload results in a markedly low end-systolic volume, 
which triggers intracardiac mechanoreceptors. 


d. The mechanoreceptors trigger the vagal reflex. 


e. The vagal reflex triggers bradycardia, vasodilatation, 
or both, resulting in hypotension and syncope. 


Evidence-Based Diagnosis 


A. History 


1. No single finding is very sensitive for vasovagal syncope 


(14-60%). 


a. Triggers include prolonged standing (37%), warm 


environment (42%), lack of food (23%), fear (9-21%), 
and acute pain (14%). 

b. Prodromal symptoms include sweating (32-66%), nausea 
(13-60%), and warmth (6-18%). 

c. Venous pooling after exercise may also trigger vasovagal 
syncope. However, syncope during exercise suggests 
cardiac syncope. 


2. However, certain findings are fairly specific and increase the 


likelihood of vasovagal syncope when present. 


A\* Prolonged standing (LR+, 9.0) 
AY»: Abdominal discomfort prior to syncope (LR+, 8) 


c. Occurring during injection/cannulation (LR+, 7) 
d. Dehydration (LR+, 3.7) 
e. Nausea after syncope (LR+, 3.5) 


B. Laboratory and radiologic tests 


1. Patients with a typical history, a normal physical exam 
and ECG, and no red flags (syncope while supine, sitting 
or during exertion, associated chest pain, palpitations or 
dyspnea, age over 60, or prior history of heart disease or 
family history of sudden death [see Figure 31-2]) do not 
require further testing. 

2. Patients over 40, those with an atypical history (ie, without 
a clear precipitant) and those with heart disease or red flags 
require additional evaluation including an echocardiogram 
and potentially tilt-table testing and/or an implantable loop 
recorder (ILR). 

3. Tilt-table testing in vasovagal syncope 
a. The patient is initially supine for 20-45 minutes. 

b. The table is then tilted to 70 degrees and the patient 
kept upright for 30-40 minutes during which time the 
pulse and BP are continuously monitored. 

c. Isoproterenol and sublingual nitroglycerin may 
be given which increase sensitivity but decrease 
specificity. 

d. Criteria for a positive test include the reproduction 
of the presyncopal or syncopal symptoms with 
hypotension, bradycardia, or both. 

e. Test characteristics are estimates due to the lack of a 
gold standard. However, a recent study utilizing ILRs 
in patients older than 40 years with presumed recurrent 
vasovagal syncope revealed the limited accuracy of 
tilt-table testing. 

(1) No criteria were very sensitive (26-56%). 
(2) Positive tilt-table results are not specific for 
vasovagal syncope. 

(a) Tilt-table testing can be positive in patients 
without a history of syncope. 

(b) Tilt-table testing can trigger vagal reflexes 
and syncope in patients with syncope due 
to structural heart diseases and arrhythmias, 
potentially leading to a misdiagnosis of 
vasovagal syncope. 

(c) Care must be taken prior to assigning the 
diagnosis of vasovagal syncope to patients with 
positive tilt-table testing. 

Positive tilt-table tests results are not specific 
for neurocardiogenic syncope. 

4. ILRs 


a. ILRs are devices implanted into the left pectoral region 
that can record arrhythmias during syncope for up to 
36 months. 

b. Useful in patients with recurrent events that may not 
be captured with short-term continuous loop event 
monitors and have not been reproduced using tilt table. 
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Consider Reflex-Mediated Syncope 


Vasovagal Syncope 


1. Prodrome (warmth, diaphoresis, nausea, abdominal discomfort) 
2. Posture standing or seated 
3. Precipitating trigger (emotional stress, pain, or medical) 


Young patient (< 40), normal ECG, clear precipitant 
(prolonged standing, stress), typical prodrome 


Atypical, or => 3 episodes 
or patient over 40 


i 


Clinical diagnosis of 
vasovagal syncope 


Consider arrhythmia, reflex syncope, carotid sinus syndrome 
Consider implantable loop recorder, carotid sinus massage, 


tilt-table testing 


Figure 31-5. Diagnostic approach to possible reflex syncope. 


c. In 1 large study of patients with > 3 syncopal episodes 
believed secondary to vasovagal syncope, the diagnostic 
yield of ILRs was 37%. 

d. Vasovagal syncope was confirmed in 21-32% but 
importantly an alternative arrhythmia was diagnosed in 
5-16% and 24% of patients were identified who might 
benefit from a pacemaker. 

5. An approach to reflex syncope is illustrated in Figure 31-5. 


Treatment 


A. Patients should be reassured, instructed to avoid triggers, and 
lie down if they notice the premonitory signs of an impending 
faint. 


B. Reduction in BP lowering medications (and alcohol) can 
markedly reduce the incidence of syncope in patients with 
recurrent vasodepressor vasovagal syncope (NNT 3). 


C. Counterpressure maneuvers (hand grip, arm tensing, squatting, 
and leg crossing) in which the muscles are tensed for 2 minutes 
significantly raises BP and can decrease vasovagal syncope 
(absolute risk reduction 19%, NNT 5). 


D. Midodrine is an alpha-agonist that may be useful. However, 
compliance is limited due to its 3 times daily dosing require- 
ments and adverse effects (urinary retention). 


E. Fludrocortisone and beta-blockers have not been proven 
effective. 


F Pacemakers are useful for select patients with severe recurrent 
documented cardioinhibitory reflex syncope (pauses > 3 s with 
symptoms or asymptomatic and > 6 s or AV block) refractory 
to other treatments (NNT 3). 


MAKING A DIAGNOSIS 


Mr. M’s well-defined precipitant for vasovagal syncope and typical 
prtemonitory symptoms combined with the absence of red flags for 
serious cardiac syncope (such as HF, ischemic heart disease, advanced 
age, abnormal physical exam, or ECG) makes neurocardiogenic 
syncope the most likely diagnosis. His normal ECG rules out the 


long QT syndrome. He has no history of dehydration and no ortho- 
static changes on physical exam, effectively ruling out orthostatic 
hypotension. You still wonder if you need to consider HCM. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, neurocardiogenic 
syncope? Have you ruled out the active 


alternatives? Do other tests need to be done 
to exclude the alternative diagnoses? 


Alternative Diagnosis: Hypertrophic 
Cardiomyopathy (HCM) 


Textbook Presentation 


HCM may be asymptomatic and discovered due to a family history 
of sudden cardiac death, during the evaluation of an asymptom- 
atic systolic murmur, during preparticipation athletic screening, or 
when symptoms occur (syncope, HF, atrial fibrillation, or cardiac 
arrest). 


Disease Highlights 


A. The most common cause of cardiovascular death in young 
people and among young athletes 

B. A variety of mutations in sarcomere constituents 
(eg, myosin) result in myocyte hypertrophy with disarray, 
increased cardiac fibrosis, and diastolic dysfunction. Over 
1400 mutations (usually autosomal dominant) in 11 genes 
have been reported. 


C. Affects 0.02-0.23% of adults in the general population 

D. The hallmark of the disease is LVH in the absence of loading 
conditions (hypertension, aortic stenosis, etc.) 
1. LVH may develop in childhood, adolescence, or adulthood. 
2. LVH can affect any part of the LV, although often 


preferentially affects the ventricular septum, which can 
cause left ventricular outflow tract obstruction (LVOTO). 
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3. LVOTO increases the risk of progression to HE, stroke, and 
sudden cardiac death. The outflow obstruction can be fixed 
or dynamic. 

4, The pathophysiology of obstruction is complex and due 
to (1) septal hypertrophy causing narrowing of the LV 
subaortic outflow tract and (2) the subsequent drag pulling 
the mitral valve leaflets of into contact with the outflow 
tract. The motion of the mitral valve may also cause mitral 
regurgitation. 

5. Chamber size affects the severity of obstruction. A smaller 
chamber size (ie, from hypovolemia) brings the anterior 
leaflet of mitral valve closer to the hypertrophied septum 
and increases obstruction. This occurs when preload 
decreases (such as with standing), when afterload decreases 
or when contractility increases. 


E. Most patients are asymptomatic or mildly symptomatic. 
E Complications include HF, angina, mitral regurgitation, atrial 
fibrillation, stroke, syncope, and sudden cardiac death. 
1. HF 
a. Typically due to diastolic dysfunction, but systolic 
dysfunction may develop 
b. More common in patients with LVOTO 
c. Develops due to a combination of outflow obstruction 
and diastolic dysfunction 
d. Dyspnea on exertion is the most common symptom. 
e. Aggravated by concomitant mitral regurgitation when 
present 
2. Angina 
a. May be typical or atypical in quality 
b. Develops in 25-30% of patients 
c. May occur secondary to one or more of the following: 
(1) Ischemia without CAD from mismatched supply 
and demand 
(2) CAD 
(3) LVOTO 
3. Syncope 
a. Develops in 15-25% of patients with HCM 
b. May be due to ventricular arrhythmias, outflow tract 
obstruction and, rarely, conduction blocks 
c. Unexplained syncope in HCM is a risk factor for 
sudden cardiac death. 
4. Sudden cardiac death is the most dreaded complication. 
a. Often occurs in previously asymptomatic patients 
b. Usually secondary to ventricular tachyarrhythmias 
(which may be triggered by myocardial fibrosis and 
disarray, outflow tract obstruction, or ischemia). 
Occasionally due to asystole, heart block, pulseless 
electrical activity or thromboembolism. 
c. Annual risk among all patients with HCM: 1-2% 
d. Major risk factors include the following: 
(1) Prior events 


(a) Prior cardiac arrest 
(b) Spontaneous sustained VT 
(2) High-risk clinical factors 


(a) Family history of sudden cardiac death in first- 
degree relative younger than 40 years (with or 
without HCM) or in first-degree relative of any 
age in whom diagnosis of HCM was established 


(b) Unexplained syncope (particularly if repetitive, 
exercise-induced, or occurs in children) 
(c) Massive LVH (2 30 mm) 
(3) Other risk factors 


(a) Abnormal BP response to exercise (drop 
> 20 mm Hg) in patients 40 years or younger 
(b) Nonsustained VT on ambulatory cardiac 
(Holter) monitoring > 3 beats at > 120 bpm 
(c) Young age 
(d) LVOTO 
(e) Increased left atrial size 
(f) Late gadolinium enhancement on cardiac MRI 
(4) Electrophysiologic studies (EPS) are not 
recommended for routine risk stratification. 
5. Atrial fibrillation 

a. Develops in 20% of patients with HCM 

b. Left atrial enlargement may develop secondary to 
decreased LV compliance or mitral regurgitation 
and creates a substrate for the development of atrial 
fibrillation. 

c. Atrial fibrillation decreases LV filling and worsens the 
outflow tract obstruction. 

d. Atrial fibrillation markedly increases the risk of 
thromboembolism (OR 17.7 compared with patients in 
sinus rhythm). 

6. Stroke is usually secondary to concomitant atrial fibrillation 
and subsequent embolization. 


Evidence-Based Diagnosis 


A. Echocardiogram is a typical diagnostic test of choice. 
1. Criteria for HCM include LV wall thickening (= 15 mm) 
in the absence of other conditions known to cause LVH 
(ie, hypertension or aortic stenosis). 


2. LVH can occur in any part of the LV and in an array of 
distributions but is often asymmetric in distribution. 


3. The classic pattern that has specific consequences is marked 
by septal hypertrophy. 


B. Cardiac MRI and transesophageal echocardiography can be 
used when transthoracic echocardiography is suboptimal. Late 
enhancement with gadolinium identifies myocardial fibrosis 
and is associated with an increased risk of sudden cardiac 


death. 


C. Physical exam 
1. Patients with HCM may have (1) a normal physical exam 
or (2) the systolic murmur caused by LVOTO, a harsh 
systolic murmur at the apex and lower left sternal border 
and/or (3) the murmur of mitral regurgitation due to 
systolic anterior motion of the mitral valve leading to poor 
valve coaptation and mitral regurgitation 
2. The classic HCM murmur is caused by LVOTO and 
accentuated by maneuvers that decrease chamber size 
(causing increased obstruction). 
a. The murmur increases as a patient goes from a squatting 
to a standing position (sensitivity, 95%; specificity, 
84%; LR+, 5.9; LR-, 0.06). 
pas b. Passive leg elevation decreases the murmur (sensitivity, 
85%; specificity, 91%; LR+, 9.4; LR-, 0.16). 
D. ECG findings 
1. ECG abnormalities may precede echocardiographic 
abnormalities and become more frequent with age. 


2. Abnormalities include repolarization changes (ST-segment 
elevation, depression or T wave inversions) and voltage 
criteria for LVH. Other findings may include prominent 
Q waves, left atrial enlargement, and left axis deviation. 


3. Abnormal in 86-90% of affected patients with 
echocardiographic LVH and 46% of affected patients 
(gene positive) without LVH. 


4. Voltage criteria for LVH are present in 65% of patients 
with echocardiographic LVH and 32% of gene-positive 
patients without echocardiographic LVH. 


E. DNA analysis 
1. DNA analysis can identify mutant genes but remains 
imprecise. 
2. Less than 50% of affected patients have an identifiable 
mutation and many mutations are of uncertain 
significance. 


3. Testing relatives of patients with HCM can be useful, 
especially when probands have a known pathogenic 
mutation. Testing can both identify affected relatives before 
the development of LVH and can also rule out the disease. 


E Distinguishing HCM from athlete’s heart 


1. Highly trained athletes occasionally have significant LVH 
(13-15 mm), which can suggest HCM. A variety of features 
can be useful to make the distinction in such patients. 


2. Features that suggest HCM include 
a. Asmaller LV end-diastolic volume < 55 mm 
(100% sensitive, 100% specific) 
b. T wave inversions (52% sensitive, 93% specific; 
LR+, 7.4; LR-, 0.52) 
c. A family history of HCM 
d. Late gadolinium enhancement on cardiac MRI 


Treatment 


A. Evaluation 
1. Initial and annual laboratory tests should include a 
12-lead ECG, transthoracic echocardiography, 48-hour 
ambulatory cardiac (Holter) monitor and continuous 
loop event monitor (for patients with palpitations or light 
headedness), and a symptom limited stress test (to assess 
BP response to exercise and evaluate ischemia). 


2. Cardiac MRI with late gadolinium enhancement should 
be considered to further delineate anatomy. 
3. LVOTO should be evaluated. 
a. LVOTO contributes to the risk of sudden death and is 
considered significant if > 50 mm Hg. 
b. Since LVOTO is dynamic, a variety of measures 
are used, including standing echocardiography (to 
decrease preload and increase obstruction) and exercise 
transthoracic echocardiography in symptomatic patients 
if resting dynamic outflow obstruction is < 50 mm Hg. 
B. Therapy 
1. Asymptomatic patients 
a. Patients should avoid dehydration and strenuous 
exertion. Low-intensity aerobic exercise is reasonable. 
b. Beta-blockers and calcium channel blockers are 
unproven in asymptomatic HCM with or without 
obstruction. 
c. Vasodilators and high-dose diuretics should be avoided 
in patients with HCM and obstruction. 
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d. Septal reduction should not be performed in 
asymptomatic patients. 


2. Symptomatic patients 


a. LVOTO 


(1) Beta-blockers decrease contractility and slow heart 
rate, augmenting diastolic filling and thereby 
decreasing dynamic outflow obstruction. Also 
recommended in patients with dyspnea or angina 


(2) Disopyramide can be used if beta-blockers are 
ineffective. 


(3) Verapamil or diltiazem 


(a) Can be used if beta-blockers are ineffective or 
not tolerated 

(b) Verapamil should not be used concurrently with 
beta-blockers due to a high frequency of heart 
block and HF 

(c) Other contraindications include advanced HF, 
high gradients, or sinus bradycardia. 

(4) Patients with symptomatic (but not asymptomatic) 
LVOTO with gradients > 50 mm Hg 


(a) Symptoms may include HF despite maximum 
medical therapy, or recurrent exertional syncope 
due to LVOTO 

(b) Should be considered for septal ablation to 
decrease the obstruction 

(c) Options include surgical septal myectomy 
or intracoronary alcohol infusion into septal 
perforators, which induces necrosis. 

(5) Patients should avoid dehydration; excess 
alcohol consumption; and a variety of drugs, 
including digoxin, positive inotropes, arterial 
and venodilators (including dihydropyridines, 
nitrates, and the phosphodiesterase inhibitors 
used for erectile dysfunction [sildenafil, tadalafil, 


and vardenafil]) 
b. Chest pain evaluation 
(1) Patients with HCM have a high frequency 
of nonspecific ECG and nuclear imaging 
abnormalities, limiting the utility of stress testing. 


(2) Coronary angiography is recommended in patients 
with typical exertional angina, survivors of sudden 
death, and patients with sustained VT. 

c. Syncope 

(1) The recommended evaluation for patients with 
HCM and syncope include a12-lead ECG, exercise 
stress echocardiography, and 48-hour ambulatory 
cardiac (Holter) monitoring. 


(2) The risk of sudden cardiac death should be 
evaluated. Those at high risk should receive an 
implantable cardiac defibrillator ICD). Those at 
low risk could be further evaluated with ILR. 


d. HF 
(1) With LVOTO (see above) 
(2) HFrEF < 50%: 


(a) Angiotensin-converting enzyme (ACE) inhibitor 
(or angiotensin receptor blockers) and beta- 
blockers are recommended. 

(b) Low-dose diuretics can be used if dyspnea 
persists despite treatment with beta-blockers 
and ACE inhibitor. Mineralocorticoid receptor 
antagonists should be considered. 
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(3) Heart failure with preserved ejection fraction: 


(a) Verapamil or diltiazem should be considered if 
beta-blockers are ineffective. 
(b) Low-dose diuretics should be considered if 
symptoms persist. 
e. Atrial fibrillation: Due to the high risk of 
thromboembolism in patients with HCM and atrial 
fibrillation, anticoagulation is recommended. 


C. Implantable cardiac defibrillator (ICD) 


1. ICDs are the most effective strategy to prevent sudden 
cardiac death in patients with HCM. 


2. Recommended for high-risk HCM patients. 


a. ICD therapy is recommended for HCM patients with 
a history of a prior cardiac arrest or hemodynamically 
significant spontaneous sustained VT. 

b. ICD implantation is reasonable in HCM patients 
at increased risk for sudden cardiac death due to a 
family history of sudden cardiac death in first-degree 
relative, recent unexplained syncope or massive LVH, 
and select patients with nonsustained VT (2 120 bpm 
> 3 consecutive beats) or abnormal BP response to 
exercise in the presence of other risk factors. 


3. A calculator has been developed by the European Society of 
Cardiology to estimate risk. However, 1 analysis of a large 
number of patients, suggested that the calculator was not 
sufficiently sensitive to identify patients at risk for sudden 
cardiac death. The “high risk” score was only 20% sensitive 
for sudden cardiac death, 93% specific, LR+ 2.6, LR- 0.9. 
Even a moderate risk score was insufficiently sensitive 


(41%, LR- 0.8) 


4. Patient selection is complex and recommendations are in 
evolution. Consultation is advised. 


D. Screening 


1. First-degree relatives of affected patients should be referred 
for genetic counseling to discuss screening for HCM. 


2. In the general population, preparticipation screening 
with a history (including family history), physical exam, 
and ECG of all young competitive athletes has been 
demonstrated to reduce the incidence of sudden cardiac 
death by 79% primarily due to a reduction in deaths 
from HCM. 


CASE RESOLUTION 


As noted above, Mr. M’s history and physical exam and normal 
ECG suggest vasovagal syncope. There is no family history of 
sudden cardiac death, significant murmur, or ECG abnormality to 
suggest either the long QT syndrome or HCM. There is no history 
of dehydration or offending medications (eg, vasodilators) nor 
orthostatic changes on exam to suggest orthostatic hypotension. 
Tilt-table testing is not indicated in patients with isolated episodes 
of well-defined vasovagal syncope. 


VW 


Mr. M is reassured, and although embarrassed, he feels 
much better. After explaining the pathophysiology of his 
disorder, you initiate standard recommendations for the 
prevention of further episodes. 


CHIEF COMPLAINT 


PATIENT Yy 


Mr. C is a 65-year-old man with diabetes who comes to 
see you with a chief complaint of losing consciousness. He 
reports that he was sitting at home watching television 
when he suddenly lost consciousness without any warn- 
ing. His wife reports that he was unresponsive for approx- 
imately 50 seconds. There was no tonic-clonic activity 
or incontinence, and the patient was not confused after 
regaining consciousness. The patients wife reports that 
she took Mr. C's blood glucose when he passed out and that 
the reading was 120 mg/dL. 


At this point, what is the leading hypothesis, 
į what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


As illustrated in Figure 31-1, the first step in patients with loss of 
consciousness is to determine whether this was due to syncope, or 
some nonsyncopal cause (eg, trauma, intoxication, hypoglycemia, 
or seizure). As discussed previously, 3 questions help make this 


pivotal distinction: Was the loss of consciousness abrupt in onset, 
brief in duration, and was there spontaneous unaided recovery? 
Clearly, the story suggests that all 3 were true and he therefore 
suffered from syncope. (Although hypoglycemia should be con- 
sidered in any patient with treated diabetes, his recovery without 
intervention essentially rules that out, as of course, does the normal 
blood glucose at the time.) The second pivotal step in syncopal 
patients is to determine whether the patient has cardiac, orthos- 
tatic, or reflex syncope. As illustrated in Figure 31-2, this process 
is driven by a search for risk factors and associated symptoms to 
determine whether the patient is at risk for cardiac syncope, which 
could be life-threatening. In particular, patients should be asked 
about a prior history of heart disease or a family history of sudden 
death; syncope occurring during exertion or in the supine or seated 
position; and any associated chest pain, dyspnea, or palpitations. 


v 


Mr. C denies any history of exertion prior to his loss of 
consciousness. He denies any associated chest pain, pal- 
pitations, or dyspnea. Fast medical history reveals that 
Mr. C has suffered 2 Mls. Subsequently, he has dyspnea 
upon walking more than 20 yards. His medications include 
atenolol, aspirin, atorvastatin, insulin, and lisinopril. On 
physical exam, his BP is 128/70 mm Hg with a pulse of 
72 bpm, which is regular. There is no significant change upon 
standing. His lung exam is clear, and cardiac exam reveals 


prominent JVD and a loud 5, gallop. There is no significant 
murmur. He has 2+ pretibial edema, and his rectal exam 
reveals guaiac-negative stool. 


y 


Mr. C’s does not have exertional syncope, chest pain, palpita- 
tions, or dyspnea at the time of syncope. Nonetheless, his prior his- 
tory of heart disease substantially increases the likelihood of some 
form of cardiac syncope, which becomes both the leading and must 
not miss hypothesis. The likelihood of cardiac syncope is increased 
even further because Mr. C’s history and exam are not suggestive 
of the other 2 types of syncope: orthostatic or reflex. (Orthostatic 
syncope is unlikely given his seated position, the absence of any 
history of volume loss or bleeding, and more importantly, by the 
lack of postural BP change with standing. Reflex syncope [due to 
neurocardiogenic syncope] is also unlikely given the lack of any 
trigger, prodrome and because Mr. C.’s syncope occurred while he 
was sitting.) He should be admitted for evaluation while his his- 
tory, physical exam, and ECG are examined for clues that might 
suggest the etiology of his probable cardiac syncope (Table 31-1). 
Prior to ranking the differential, it is useful to review the syndrome 
of cardiac syncope. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 
you need? 


Leading Hypothesis: Cardiac Syncope 


Textbook Presentation 


Cardiac syncope refers to syncope secondary to disorders arising 
within the heart. Arrhythmias (either tachyarrhythmias or bradyar- 
thythmias) are the most common. Less common disorders include 
acute coronary syndromes, obstructive syndromes (aortic stenosis, 
HCM and pulmonary embolism), and rare causes (aortic dissec- 
tion and atrial myxoma). Classically, patients with cardiac syncope 
are elderly patients with known heart disease (ie, HF or CAD) who 
experience sudden syncope, which may occur without warning. 
Patients may have palpitations. 


Disease Highlights 


A. Cardiac syncope is associated with markedly increased mortality 
compared with reflex syncope, orthostatic syncope, or syncope 
of unknown cause. 


B. Among patients with dilated cardiomyopathy, sudden cardiac 
death (presumably arrhythmogenic) accounts for 30% of the 
mortality. 


C. Patients in whom cardiac syncope is suspected should be 
admitted for evaluation. 


D. Although there are a large number of cardiac dysrhythmias, 
only a relative few produce syncope. Most supraventricular 
tachyarrhythmias will not cause syncope because the AV 
node limits the ventricular response rate. The most common 
arrhythmias associated with syncope include 
1. Tachycardias 

a. VT 


b. Supraventricular tachycardias associated with an accessory 
pathway (ie, WPW syndrome) or those associated with a 
very rapid ventricular responses. 

2. Bradycardias 

a. Sinus node dysfunction 

(1) Sinus bradycardia (< 35 bpm) 
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(2) Sinus pauses (defined as > 3 seconds or > 2 seconds 
with symptoms) 
b. AV heart block (second- or third-degree) 


c. Atrial fibrillation with a slow ventricular response 


Evidence-Based Diagnosis 
A. History 


Jat Certain clinical findings substantially increase the 


likelihood of cardiac syncope when present, including 
a. Preexistent heart disease 

b. An abnormal ECG 

c. Syncope associated with chest pain 

d. Syncope during exertion (LR+, 6.5—-14) 

e. Syncope when supine (LR+, 2.5 —ce) or sitting 


Syncope during exertion is unusual but 
wotrisome and suggests cardiac syncope. 


2. Other symptoms may suggest cardiac syncope but are less 
specific (palpitations, syncope of sudden onset, dyspnea 
associated with syncope). 

3. A careful consideration of a patient’s associated symptoms, 
physical exam findings, or ECG abnormalities may suggest 
a particular cause of cardiac syncope (see Table 31-1). 

4, Cardiac syncope is unlikely in patients without known or 
suspected cardiac disease on the basis of the initial history, 
physical exam, and ECG (LR-, 0.09-0.12). 

5. Table 31-3 summarizes the sensitivity, specificity, and LR 
for symptoms in predicting cardiac syncope. 

B. ECG 

1. An abnormal ECG increases the OR of cardiac arrhythmias 
in patients without vasovagal syncope (OR, 23.5 [CI, 7 — 87]). 

2. Certain ECG findings in patients with syncope may 
suggest particular cardiac etiologies (Table 31-1). 

a. ECG evidence of prior MI or a long QT interval 
increases the likelihood of VT. 

b. ECG findings of significant bradycardia, second- or 
third-degree AV block increase the likelihood of syncope 
due to sick sinus syndrome (SSS) or AV block. 

c. Bundle branch block (BBB) on ECG increases the 
likelihood of both AV block and VT. 

(1) Mortality in patients with syncope and BBB is 28% 
at 40 months. 32% of the deaths were sudden death. 

(2) The increased mortality is attributed to a combination 
of VT or electromechanical dissociation in patients 
with underlying heart disease. 


Table 31-3. Sensitivity, specificity, and LRs for cardiac 
syncope. 


Clinical Feature Sensitivity Specificity LR+ LR- 
Syncope with effort 13-14% 98-99% 65-14 0.87-0.89 
Syncope while 4-14% 97-100% 4.0-co 0.89-0.96 
supine 
Suspected or certain 95% 53% 2.0 0.09 


cardiac disease 
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(3) AV block develops in 17% of patients with BBB 
and syncope. 

(4) EPS can document prolonged conduction through 
the His-Purkinje system and is highly specific 
but insensitive (67%). ILR recordings can also 
be useful. 

(5) Pacemaker therapy effectively prevents syncope 
in almost all such patients (but does not prevent 
sudden death). 

d. Right ventricular strain (S1Q3T3) or right BBB 
suggests PE. 

e. Ischemic changes suggest MI. 

f. Delta wave or short PR interval suggests an accessory 
pathway (eg, WPW syndrome). 


C. Clinical decision rules have been developed that combine 


clinical risk factors and results from the ECG to predict 
cardiac syncope and mortality. However, clinical judgment 
was more sensitive at predicting serious 30-day events than 
any of the scoring systems (94% vs. = 75%). 


D. Other tests 


1. Echocardiograms 
a. Useful in patients with suspected aortic stenosis and 
HCM (ie, systolic murmur) 


b. Useful in patients with possible cardiac syncope 
(a prior history of cardiac disease; a family history of 
sudden cardiac death; syncope while supine, sitting, or 
with exertion; associated with chest pain, palpitations, 
or dyspnea; an abnormal cardiac exam; or an abnormal 
ECG). Significant abnormalities (ejection fraction 
< 40%) found in 27% of such patients and 50% of 
these patients diagnosed with significant arrhythmias. 


c. Not useful in patients with unexplained syncope 
without either a cardiac history or an abnormal ECG. 


d. Table 31-1 summarizes echocardiographic clues in 
patients with syncope. 
2. B-type natriuretic peptide and troponin 
a. Neither has demonstrated sufficient accuracy for the 
diagnosis of cardiac syncope 


b. The 2017 ACC/AHA/HRS Syncope Guideline only 
recommended their use if MI or HF is suspected 


3. Exercise testing 
a. Particularly useful in patients with exertional syncope, 
chest pain, or ischemic ECG changes 
b. Should be performed with extreme caution 
c. May be useful in patients with dyspnea on exertion 
4. Cardiac monitoring: 


a. Diagnostic only if 


b. A variety of devices can monitor the patient’s rhythm 
and transmit the recordings automatically or when 
triggered. 

c. Devices vary in their duration of monitoring (days for 
ambulatory cardiac [Holter] monitoring to weeks for 
event recorders to years for ILRs). 

d. ILRs have been used successfully in some patients 
with recurrent unexplained syncope. Devices can 
stay in place up to 2-3 years. The yield in such 
patients is often higher (55%) than with external 
monitors (19%). Importantly, 19% of such 
patients had severe symptomatic bradyarrhythmias 
(usually asystole). Another 11% of patients had 
no arrhythmia during syncope, ruling out an 
arrhythmogenic cause. 

e. Device selection depends on the frequency of symptoms 
(longer duration important for patients with infrequent 
symptoms) and the ability of patients to trigger 
the device 


. EPS require a right heart catheterization. During EPS, 


stimuli are delivered in order to elicit tachyarrhythmias 

and detect accessory pathways. Bradyarrhythmias may be 

implied when patients have prolonged conduction times 
or when the sinus node responses to rapid pacing are 
abnormal. 

a. Sensitivity is 90% for VT. 

b. Sensitivity for bradyarrhythmias is low (33%). 

c. Overall diagnostic yield of EPS 50% in patients with 
heart disease and 10% in patients without heart disease, 
and 22% in patients with an abnormal ECG vs. 3.7% 
in patients with a normal ECG. 

d. Indications for EPS in patients with unexplained 
syncope include 
(1) Prior MI 
(2) Structural heart disease 
(3) Impaired LV function 
(4) Bifascicular block 
(5) Monitoring suggests sinus node dysfunction or 


AV block 


e. EPS unnecessary for patients with a class I indication 
for an implantable cardiac defibrillator (ejection 
fraction < 35%) 

f. The European Society of Cardiology concluded EPS 
was not useful in patients with unexplained syncope 
who did not have structural heart disease, an abnormal 
ECG, or palpitations. 

g. Risk of EPS include cardiac perforation, MI, AV 
fistulae, deep venous thrombosis, and PE. 


E. Table 31-1 summarizes the clues on history, physical exam, 
ECG, and echocardiogram that suggest various causes of 
cardiac syncope. 


(1) Arrhythmia captured and patient symptomatic 
during arrhythmia or 


(2) Rhythm normal during symptoms (excludes an 
arrhythmia) 

(3) The European Society of Cardiology Guidelines Z 
also considers certain significant arrhythmias to 
be diagnostic even if asymptomatic including 
Mobitz II second- or third-degree AV block, 
rapid supraventricular tachycardia > 160 bmp for Ww Is the clinical information sufficient to make a 


In review, Mr. C is a 65-year-old man with a history of CAD, 
2 Mis, and recent syncope while sitting. 


> 32 beats, VT or asystolic pauses > 3 sec (except diagnosis? If not, what other information do 
young trained persons or during sleep or rate- you need? 
controlled atrial fibrillation). 


Reviewing Table 31-1, suggests that Mr. C’s past history of CAD 
increases his risk for cardiac syncope due to AV block or VT, both 
of which are must not miss hypotheses. Furthermore, his history of 
dyspnea on minimal exertion, JVD, and S, gallop all suggest HE 
HFrEF also markedly increases the likelihood of VT, making this 
the leading hypothesis. Additionally, given Mr. C’s past medical 
history of CAD, an acute coronary syndrome, must also be consid- 
ered (although an uncommon cause of syncope). Finally, another 
“must not miss” cause of cardiac syncope is PE. Table 31-4 lists the 
differential diagnosis. 


X 


The ECG shows Q waves in leads V1-V4 and Il, Ill, and aVF 
consistent with prior anterior and inferior MI. These were 
present on his prior ECG 6 months previously. The PR inter- 
valis normal. There is no evidence of sinus bradycardia, sinus 
pause, or AV block. The QRS width is normal, excluding BBB. 
An echocardiogram reveals LV dysfunction with hypokine- 
sis of the anterior and inferior walls. The ejection fraction 
is estimated to be 38%. The aortic valve is normal without 
evidence of aortic stenosis. 


Table 31-4. Diagnostic hypotheses for Mr. C. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Cardiacsyncope History of CAD, HF, or ECG 


valvular heart disease 
Syncope while supine or Stress test 
with exercise Event monitor 
Palpitations, S, gallop, JVD, EPS 

or significant murmur 


(ventricular 
tachycardia) 


Echocardiogram 


Cardiac syncope History of CAD or CAD risk ECG 


(acute coronary factors, chest pain Troponin 
syndrome) ETT 
Angiogram 
Cardiac History of CAD AV block or BBB on 
syncope (heart ECG 
block) Event monitor 
ILR 
PE Risk factors for PE D-dimer 
Pleuritic chest pain or CT angiogram 
dyspnea Ventilation-perfusion 
Loud S, scan 


Unexplained persistent 
hypotension 

Right heart strain on ECG 
(right bundle-branch block, 
right axis deviation) or 
right ventricular dilatation 
on echocardiogram 


Leg venous duplex 


AV, atrioventricular; BBB, bundle branch block; CAD, coronary artery disease; ECG, 
electrocardiogram; EPS, electrophysiologic study; ETT, exercise tolerance test; HF, heart 
failure; ILR, implantable loop recorder; JVD, jugular venous distention; PE, pulmonary 
embolism. 
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Reviewing the differential in Table 31-4, Mr. C does not have 
acute chest pain or ECG changes to suggest a new acute coro- 
nary event. The absence of BBB or AV block on the current ECG 
decreases the likelihood of AV block but does not exclude it, since 


AV block can be intermittent. His echocardiogram confirms 
HFrEF, which increases his risk for VT. 


Revised Leading Hypothesis: VT 


Textbook Presentation 


Patients with VT may be asymptomatic or have symptoms that 
range from palpitations to light-headedness, near syncope, syncope, 
or sudden cardiac death. 


VT occurs most commonly in patients with 
heart disease and should be seriously consid- 
ered in patients with syncope and a history of 
preexisting CAD, HE or other heart disease. 


Disease Highlights 


A. Etiology and associations 
1. Ischemic heart disease 
a. Associated with CAD in 80% of cases 
b. May be secondary to acute ischemia/MI or prior scar 


c. VT and ventricular fibrillation complicates 10% of 
STEMIs (ST-segment elevated MI) 


2. HF 


3. Other heart diseases: HCM, valvular heart disease, 
infiltrative disorders 


4. Miscellaneous causes 
a. Electrolyte disorders (hypokalemia and hypomagnesemia) 
b. Hypoxia 
c. Drugs, particularly those that prolong the QT 
interval (eg, antiarrhythmics, antipsychotics, tricyclic 
antidepressants, macrolides, some fluoroquinolones, 
and many others) 
5. Congenital disorders 
a. Congenital heart disease 
(1) Long QT syndrome 


(a) The ECG of affected families demonstrates long 
refractory periods (long QT intervals defined 
as a QTc of > 450 ms in males and 460 ms in 
females) 

(b) Affected patients are at increased risk for sudden 
cardiac death from a form of VT called torsades 
de pointes. 

(c) Arrhythmias may be precipitated by emotional 
stress, exercise, loud abrupt noises, or during 
sleep. 

(d) Several symptoms typically associated with 
vasovagal syncope are also common in the long 
QT syndrome: triggered by emotional stress, 
pain, or noise (70%); sweating (67%); nausea 
(29%); situational (associated with micturition, 
defecation, or coughing) (17%); abdominal 
discomfort (16%). 


Long QT syndrome may mimic vasovagal 
syncope. Even patients with symptoms typical 
of vasovagal syncope should have an ECG 
performed and QTc measured. 
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(e) Associated with congenital neural deafness 
(2) Brugada syndrome 


(a) Caused by a mutation in the sodium channel 
gene. Affected patients are predisposed to 
polymorphic VT and sudden death. 

(b) Suggestive baseline ECG abnormalities include 
a right BBB pattern with ST elevation in the 
right precordial leads. 


B. Prognosis 
1. VT is a potentially life-threatening arrhythmia. 


2. Predictors of mortality in patients with VT include prior 
cardiac arrest, LV dysfunction, post-MI, or inducible VT 
on EPS. 


Evidence-Based Diagnosis 


A. ECG criteria for VT 
1. = 3 consecutive wide complex (QRS = 0.12 seconds) beats 
(Figure 31-6) > 100 bpm constitutes a wide complex 
tachycardia (but not necessarily VT) 


a. 


b. 


80-90% of wide complex tachycardias are due to VT 
However, supraventricular tachycardias also occasionally 
have wide QRS complexes (> 0.12 s) due to either 

a concomitant BBB or an accessory pathway, 
hyperkalemia, or drug-induced QRS changes (tricyclic 
antidepressants overdose and class 1a antiarrhythmics) 


. A history of CAD or HF increases the likelihood that 


the wide complex tachycardia is VT. 


. ECG criteria that increase the likelihood that the 


wide complex tachycardia is due to VT rather than 

supraventricular tachycardia with aberrancy include: 

(1) Capture beats (a narrow supraventricular complex 
present in the midst of the wide complex tachycardia) 


Figure 31-6. Ventricular tachycardia. 


(2) Fusion beats (a QRS complex with a hybrid 
morphology between that of the normal narrow 
QRS complex and that of the wide complex 
tachycardia). This suggests a supraventricular 
impulse partially captured the ventricle. 

(3) AV dissociation 

(4) Concordance of the precordial leads (chest leads 
either entirely all positive or entirely all negative) 
(Figure 31-7) 

(5) QRS duration > 160 msec, LR+ 22.9 

(6) The absence of these findings does not establish 
supraventricular tachycardia. 

e. Review of prior ECGs can be helpful. 

(1) A preexistent BBB on a prior ECG (during sinus 
rhythm) with the same QRS morphology as that 
during the arrhythmia favors supraventricular 
tachycardia with aberrancy. 

(2) Evidence of WPW syndrome suggests 
supraventricular tachycardia with antidromic 
conduction down the accessory tract. 

f. Hemodynamic stability does not rule out VT. 


Figure 31-7. Positive concordance in VT (Reproduced with permission from ECG Library at https://litfl.com). 


All wide complex tachycardias should be 
assumed to be VT unless there is conclusive 
evidence of a supraventricular tachycardia. 


2. Sustained VT is defined as VT lasting > 30 seconds. 


B. EPS can be performed in patients with risk factors for 
VT (eg, ischemic heart disease, HF, HCM), but without 
documented VT. 

1. The ability to provoke sustained monomorphic VT is 
diagnostic. 

2. This is particularly useful in patients in whom VT is 
suspected but do not already have an indication for 
an ICD. 


Treatment 


A. Patients with ongoing VT 
1. Unstable patients (with hypotension, angina, HF, or 
altered mental status) should be managed according to 
ACLS guidelines. 
2. The evaluation should include 
a. Obtain baseline ECG (if patient sufficiently stable) 
b. Measure troponin level to look for evidence of ischemia. 
c. Check electrolytes (especially potassium, magnesium) 
and SaO.. 
d. Review medications to search for drugs associated with 
QT prolongation. 
e. Measure drug levels as appropriate (eg, digoxin) 


B. Follow-up evaluation is directed at evaluating the etiologies of 

VT and risk for sudden death. 

1. Stress testing (and coronary angiography in selected 
patients) can help uncover underlying ischemia 
precipitating VT and is recommended for patients with 
exercise-induced syncope or chest pain or an intermediate 


or greater probability of CAD. 


2. An echocardiogram should be obtained to evaluate LV 
function and rule out valvular heart disease and HE 


3. EPS are recommended for selected patients. 


C. Prevention of recurrent VT and sudden cardiac death 
1. Treat underlying conditions 


a. Treat ischemic heart disease (including revascularization 
if necessary) 

b. Treat HF (angiotensin-converting enzyme [ACE] 
inhibitors, beta-blockade, and spironolactone have all 
been shown to decrease mortality). 

c. Optimize electrolytes, including magnesium. 

2. Specific therapy for the treatment and prevention of VT 
includes antiarrhythmic drugs (especially beta-blockers 
and possibly amiodarone), catheter ablation, ICDs, and 
combinations of the above. 


a. ICDs are implanted devices that monitor the cardiac 
rhythm and automatically detect and cardiovert patients 
in VT. 

b. ICDs are used in selected patients at high risk for 
sudden death, including select patients with HFrEF, 
survivors of sudden death, patients with sustained VT 
and patients in whom syncope was believed to have 
been caused by VT. 

c. Appropriate use criteria for ICDs have been published 
by the ACCE/AHA. 
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Alternative Diagnosis: Acute Coronary Syndrome & 
Syncope 


Acute coronary syndrome is an unusual cause of syncope and is 
covered extensively in Chapter 9, Chest Pain. This discussion will 
focus on patients who experience syncope due to an acute coronary 
syndrome. Briefly, acute coronary syndromes account for approxi- 
mately 3% of patients presenting to emergency departments with 
syncope. The mechanism of syncope varies and includes reflex syn- 
cope (particularly in inferior MIs), advanced AV block (particularly 
in anterior MIs) and VT. Symptoms are often atypical in syncopal 
patients with acute MI; chest pain is present in only 17%, dyspnea 
in 30%, and a history of CAD in 54%. Lab abnormalities include 
troponin elevation on presentation (50%) and ST-segment eleva- 
tion (9%). Nonetheless, a normal ECG (defined as normal sinus 
rhythm without new or indeterminate changes) makes the diagno- 
sis of acute MI unlikely, negative predictive value 99% (sensitivity, 
80%; specificity, 64%; LR+, 2.2; LR-, 0.31). 


MAKING A DIAGNOSIS 


MA 


Mr. Cs serum troponin levels are repeatedly undetectable 
(thus excluding acute MI.) The pretest probability of VT is 
very high. 


You still wonder if a significant bradyarrhythmia or a PE might be 
responsible for Mr. C’s syncope. 


Have you crossed a diagnostic threshold for 

Vig the leading hypothesis, VT? Do other tests 
need to be done to exclude the alternative 
diagnoses? 


Alternative Diagnosis: Bradycardia from SSS 


Textbook Presentation 


The presentation of SSS depends on the duration and severity of 
the bradyarrhythmia. When the bradyarrhythmia is severe and 
prolonged, patients may experience sudden syncope. With less 
severe bradycardia, patients may experience weakness, dyspnea 
on exertion, HF, angina, transient ischemic attacks, or near syn- 
cope. Since the bradyarrhythmia may be short-lived, patients may 
recover without intervention. 


Disease Highlights 
A. Episodic or persistent failure of sinus node to meet the physio- 
logical demands of the patient 
B. Often progressive over time 
C. Electrical manifestations include: 
1. Sinus bradycardia < 40 bpm 
2. Sinus pauses > 2 seconds 
3. Sinus arrest (with an escape junctional rhythm) 
4 


. Sinoatrial exit block (inability of the sinus impulse to exit 
the sinus node) 
5. Chronotropic incompetence: In this condition, the sinus 
rate does not increase appropriately with physical activity, 
leading to relative bradycardia and symptoms. 
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6. Tachy-brady syndrome: SSS is associated with 
supraventricular tachyarrhythmias, in 40-60% of patients, 
particularly atrial fibrillation. Such patients may complain 
of palpitations. The bradycardia often follows termination 
of the tachycardia. Tachy-brady syndrome markedly 
increases the risk of death or nonfatal stroke (2- to 3-fold) 
compared with SSS alone. 


D. Most common indication for pacemaker placement (accounts 


for 30-50% of all pacemakers) 


E. Age is the leading risk factor (RR 1.73 per 5 y). The mean age 
of onset is 68 years. 


F Usually due to fibrosis and degeneration of sinus node. 


G. Underlying CAD is common and contributes to the patho- 
genesis of SSS in some patients. 


H. A variety of medications can depress sinus node function and 
aggravate SSS, including beta-blockers, verapamil, diltiazem, 
digoxin, acetylcholinesterase inhibitors, cimetidine, clonidine, 
lithium, methyldopa, and other antiarrhythmics. 


I. Less common causes include hypothyroidism, sarcoidosis, 
amyloidosis, hemochromatosis, pericarditis, Lyme disease, 
Chagas disease, and rheumatic fever. 


J. Concomitant AV conduction disturbances are present in over 
50% of patients with SSS. 


Evidence-Based Diagnosis 


A. Simultaneous symptoms and ECG findings (sinus brady- 
cardia, significant pauses or sinus exit block) establishes the 
diagnosis. 

B. Ambulatory cardiac (Holter) monitoring may be used but 
is often nondiagnostic due to the intermittent nature of the 
arrhythmia. 


C. External cardiac continuous loop event monitors allow for a 
longer period of monitoring and correlation with symptoms. 


D. ILRs have also been used to provide even longer periods of 
monitoring. 


E. EPS: Occasionally used in patients with severe symptoms 
when monitoring has failed to capture patients during 


Table 31-5. Classification of heart block. 


symptoms (which could confirm or exclude SSS). However, 
sensitivity is imperfect and normal results do not rule out SSS. 


F. Exercise stress testing can be useful to identify ischemia or 
chronotropic incompetence. 


Treatment 
A. Unstable patients: Treat according to ACLS guidelines 


B. In stable patients, discontinue any medications that may 
adversely affect sinus function (see above). (If beta-blockers 
or other drugs cannot be discontinued, patients may require 
a pacemaker.) 

C. Indications for pacemaker placement 


1. Documented symptomatic sinus node dysfunction 
(bradycardia or pauses), including those resulting from 
medications that cannot be discontinued 


2. Symptomatic chronotropic incompetence (inability to 
obtain an adequate heart rate for exertion) 


3. Pacemakers are reasonable in patients with unexplained 
syncope when SSS is suspected but cannot be confirmed. 


a. Patients with HR < 40 bpm while awake 


b. EPS reveals evidence of significant sinus node 
dysfunction. 


Alternative Diagnosis: Bradycardia due to 
AV Heart Block 


Textbook Presentation 


Depending on the duration and severity of the heart block, patients 
with AV block may be asymptomatic or complain of syncope, near 
syncope, sudden cardiac death, palpitations, angina, or transient 
ischemic attacks. 


Disease Highlights 


A. Secondary to conduction abnormalities in the AV node, 
bundle of His, or bundle branches impairing transmission 
from atria to the ventricles. 


B. The disturbance may be intermittent or permanent. 


C. Classification (Table 31-5) 


Classification AV Conduction 


ECG Findings 


Clinical Findings Treatment 


First-degree 1:1 


PR interval > 0.2 seconds 


None None 


QRS width usually within normal limits 


Second-degree Mobitz | Intermittent 


QRS width < 0.12 sec 


Second-degree Mobitz II Intermittent 


QRS may be widened, BBB may be seen 
(due to more severe infranodal damage) 


Third-degree @ P waves not conducted 


Complete AV disassociation 
Ventricular rate depends on escape 


pacemakers 


PR interval increases progressively until 

P wave is not conducted and QRS absent. 
PR interval after dropped QRS shorter than 
PR prior to dropped QRS 


Intermittent nonconduction of P waves 


Associated with inferior MI Observation or 


Rarely progresses to third- atropine 
degree AV block 

Associated with anterior MI Pacemaker 
Often progresses to third- 

degree AV block 

Associated with CAD, drugs, Pacemaker 


degeneration, abnormal 
electrolytes, bradycardia, 
hypotension 


AV, atrioventricular; BBB, bundle branch block; CAD, coronary artery disease; MI, myocardial infarction. 


1. In first-degree AV block, all of the sinus impulses (P waves) 
are conducted but the PR interval is prolonged. 

2. In second-degree block, some of the impulses are 
conducted. There are 2 subtypes: Mobitz type I and Mobitz 
type II (Table 31-5). 

3. In third-degree AV block, none of the P waves are 
conducted (Figure 31-8). 

4. In second- or third-degree AV block, the ventricular rate 
slows and may depend on lower intrinsic pacemakers 
residing within the ventricle. The bradycardia can cause 
dyspnea, angina, hypotension, syncope, or death. 


D. AV nodal disease should also be suspected in patients with 
atrial fibrillation who have a slow ventricular response and are 
not taking medications that slow AV conduction (eg, digoxin, 
beta-blockers, verapamil, or diltiazem). 

E. Etiology 
1. Fibrosis of the conduction system 
2. Ischemic heart disease 
3. Medications (eg, beta-blockers, verapamil, diltiazem, 

digoxin, adenosine, amiodarone) 


Most patients with AV block attributed to ver- 
apamil, diltiazem, or beta-blockers also have 
conduction disease and are likely (> 80%) to 
experience AV block even off medications. 


4, Sarcoidosis is a common cause of unexplained second- or 
third-degree AV block in patients younger than 60 years 
(34%) and should be considered even if there is no prior 
diagnosis of sarcoidosis. 27% of such patients subsequently 
suffer from VT of HE 

5. Hyperkalemia 

6. Valvular heart disease (due to extension of calcification into 
the conduction system) 

7. Increased vagal tone 

8. Miscellaneous other causes (hypothyroidism, Lyme disease, 
amyloidosis, etc) 

9. Cardiac procedures (ie, transcathetic aortic valve implantation) 


Evidence-Based Diagnosis 
A. Diagnosed when any of the following captured on 
monitoring: 
1. Third-degree AV block 
2. Advanced second-degree AV block (defined as 2 consecutively 
blocked P waves) with any of the following: 
a. Symptoms 
b. Ventricular arrhythmias presumed secondary to AV block 


c. Asystole > 3 seconds or escape rate < 40 bpm or escape 
rhythm below AV node 


d. Associated with atrial fibrillation and pauses > 5 seconds 
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3. Symptomatic second-degree AV block (regardless of type) 
4. Unexplained syncope with chronic bifascicular block 


B. Long-term monitoring with ILR increases the diagnostic yield. 


Treatment 

A. Discontinue medications that impair AV conduction. 
B. Treat ischemia. 

C. Correct electrolyte abnormalities. 

D. Atropine can be useful in emergent situations. 


E. Pacemakers 
1. Precise indications are complex. The ACCF/AHA 
published guidelines in 2012. Some of the more common 
indications for pacing include: 


a. Third-degree AV block 
b. Advanced second-degree AV block (defined as 
2 consecutively blocked P waves) with any of the 
following: 
(1) Symptoms 
(2) Ventricular arrhythmias presumed secondary to 


AV block 


(3) Asystole = 3 seconds or escape rate < 40 bpm or 
escape rhythm below AV node 


(4) Associated with atrial fibrillation and pauses 
> 5 seconds 


c. Symptomatic second-degree AV block (regardless of type) 
d. Unexplained syncope and chronic bifascicular block 


(especially if accompanied by an HV interval = 70 ms 
on EPS) 


Alternative Diagnosis: PE 


Textbook Presentation 


PE is covered extensively in Chapter 15, Dyspnea. This discussion 
will focus on patients who experience syncope due to PE. 

The classic presentation of a patient with PE and syncope is an 
older patient with risk factors for venous thromboembolic disease 
with the sudden onset of chest pain, dyspnea, and sudden loss of 
consciousness. 


Disease Highlights 


A. PE is a more common cause of syncope than commonly 
appreciated. PE was diagnosed in 17% of patients admitted 
for their first episode of syncope who did not have an obvious 
cause (eg, dehydration, vasovagal). 


os 


. Syncope complicates PE in 9-24% of patients. 


C. Syncope is secondary to massive embolization (involving 
> 50% of the pulmonary vascular bed), critically limiting blood 
return to the LV, reducing cardiac output, causing hypoten- 
sion and syncope. 


Figure 31-8. Third-degree atrioventricular block. 
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Evidence-Based Diagnosis 


A. Echocardiography reveals RV dysfunction in 88-94% of 
patients with PE and syncope (due to the extent of emboliza- 
tion required for syncope to occur). 


B. Patients with PE and syncope who survive to arrive at the hos- 
pital have often stabilized (probably due to clot fragmentation 
and improved LV return), may be hemodynamically stable 
and relatively asymptomatic. 


C. 25% of patients with PE and syncope had no other symptoms 


or signs suggestive of PE (increasing the likelihood of missed 
diagnoses). 


PE should be considered in patients with syn- 
cope of unknown origin, even in the absence of 
other clinical symptoms and signs. 


D. Patients with PE and syncope may have typical risk factors, 
associated symptoms (eg, chest pain or dyspnea) and signs 
suggesting PE. 


E. Findings suggestive of PE in such patients with syncope include 
tachypnea (LR+, 6.4) and unilateral leg swelling (LR+, 8.9). 
E Other findings that might suggest PE include 
1. Persistent hypotension 
2. Hypoxia (PaO, < 60 mm Hg) 
3. ECG findings (S1Q3T3 pattern, right axis deviation, or 
right BBB) 
4, Radiographic findings (an unexplained pleural effusion or 
infiltrate suggestive of pulmonary infarction) 
5. Echocardiographic findings of right atrial or right 
ventricular enlargement 


G. D-dimer assays and CT angiogram are the most commonly 
used tests to evaluate patients with possible PE. 


Treatment 
See Chapter 15. 


CASE RESOLUTION 


W 


After 24 hours, Mr. C is feeling well. He is anxious to go 
home. The telemetry reveals normal sinus rhythm without 
evidence of intermittent AV block or VT. Stress testing 
is performed and shows evidence of prior MI but no acute 
ischemia. A D-dimer level is normal. 


The sensitivity of telemetry is inadequate to exclude life-threatening 
arrhythmias such as VT. Furthermore, none of the alternative diag- 
noses (such as PE, SSS, or AV heart block) are suggested by the 
history, physical exams, or laboratory test results. After careful dis- 
cussion with Mr. C, you order an EPS. 


7 


The EPS demonstrates inducible sustained VT, placing 
the patient at high risk for spontaneous lethal ventricu- 
lar arrhythmias. An ICD is placed. At follow-up 12 months 
later, Mr. C is doing well and has no subsequent syncopal 
events. His ICD has delivered 2 shocks. 


CHIEF COMPLAINT 


PATIENT y 


Mrs. S is a 60-year-old woman who arrives at the emer- 
gency department via ambulance after an episode of tran- 
sient loss of consciousness. The patient reports that she 
was eating dinner, and the next thing she knew she was in 
the emergency department. Mr. S reports that he found his 
wife lying on the floor next to the dining room table when 
he came home. At that time, Mrs. S was conscious but 
lethargic. The food and plate were scattered on the floor. 
There was no evidence of incontinence. On physical exam, 
her vital signs are normal. HEENT exam reveals a contusion 
over the right eye and bruising along the right half of her 
tongue. Cardiac and pulmonary exams are normal. Abdom- 
inal exam is unremarkable. Stool is guaiac negative. Neuro- 
logic exam is nonfocal. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


As noted previously, the first pivotal step in the evaluation of 
patients with transient loss of consciousness is to determine if the 
loss of consciousness was due to syncope or some nonsyncopal 
cause (Figure 31-1). Furthermore, the cardinal features of syncope 
are an abrupt onset, brief duration, and a spontaneous unaided 
recovered. The remarkable feature of Mrs. S’s history is the pro- 
longed period of lethargy and confusion that persisted until she 
reached the emergency department. This is a pivotal clue that sug- 
gests a nonsyncopal etiology for her loss of consciousness. Diag- 
nostic considerations include seizure, hypoglycemia, intoxication, 
or another neurologic event (eg, an ischemic event involving the 
posterior circulation or trauma). The patient’s bruised tongue is 
a diagnostic fingerprint that markedly increases the likelihood of 
a seizure. Hypoglycemia-induced syncope is usually preceded by 
either confusion or sympathetic stimulation producing tremulous- 
ness, nervousness, or diaphoresis and occurs almost exclusively in 
diabetic patients taking insulin, sulfonylureas, or thiazolidinedi- 
ones. Table 31-6 lists the differential diagnosis. 


Patients with syncope should be asked, “What 
was the next thing you remember?” Patients 
who do not remember the ambulance ride or 
suffer a period of amnesia following the event 
(> 5 minutes) should be evaluated for seizures. 


Table 31-6. Diagnostic hypotheses for Mrs. S. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Seizure Prolonged period of EEG 


Contrast-enhanced 
CT or MRI scan 


lethargy, confusion, amnesia 
suggesting postictal period 
Tonic-clonic activity 
Incontinence 

Prior stroke, CNS tumor, or 
neurologic disease 
Abnormal neurologic exam 


Glucose 
measurement at 
the time of event 


Diabetes mellitus treated 
with either insulin, 
thiazolidinediones, or 
sulfonylureas 


Cerebrovascular History of hypertension, 
event (posterior atrial fibrillation, diabetes, MRI, MRA 


circulation) tobacco use 


Intoxication History of alcohol or drug Alcohol level, 


use toxicology screen 


CNS, central nervous system; EEG, electroencephalogram; MRA, magnetic resonance 
angiography. 


PATIENT KZ 


The patient reports no prior history of epilepsy, CNS tumor, 
or stroke (which can increase the likelihood of seizures). 
She has no history of diabetes and is not taking any med- 
ications. She has no history of cerebrovascular disease, 
hypertension, or atrial fibrillation. She denies having any 
focal weakness, dysarthria, diplopia, or difficulty walking. 
She has no history of head trauma. She denies any recent 
alcohol or drug use. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Seizures 


Textbook Presentation 


Generalized seizures classically present with tonic-clonic activity, 
loss of consciousness and postural tone, incontinence, and a pro- 
longed postictal period of lethargy. The purpose of this review is to 
focus on features that help distinguish seizures from syncope. 


Disease Highlights 
A. 3% of the US population suffers a seizure in their lifetime 


B. Seizures are the cause of transient loss of consciousness 
(that may mimic syncope) in 1-7% of patients. 

C. Etiology of seizure and prevalence in patients over age 60 
1. Idiopathic, 35% 
2. Ischemic, 49% 
3. CNS tumor, 11% (about 1/3 primary, 2/3 metastatic) 
4. CNS trauma, 3% 
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5. CNS infection, 2% 
6. Metabolic disturbances 
a. Hypoglycemia and hyperglycemia (marked) 
b. Hypoxia 
c. Hyponatremia 
d. Hypocalcemia 
e. Uremia 
7. Medications 
a. Numerous medications have been implicated. 


b. Some commonly used medications that cause 
seizures (albeit rarely) include cyclosporine, fentanyl, 
meperidine, lidocaine, phenothiazines, quinolones, 
theophylline, tricyclic antidepressants, and bupropion. 


8. Illicit drugs ie, MDMA (Ecstasy), cocaine 


9. Withdrawal states (ie, alcohol, baclofen, benzodiazepines, 
and opioids) 


Evidence-Based Diagnosis 


A. FP: Tongue laceration, head turning, and unusual posturing 
are the most specific clinical features and substantially increase 
the likelihood of seizure (specificity, 97%, LR+, 12-15) 

(see Table 31-7). 


B. Most patients with generalized seizures have postictal confusion. 
The absence of a postictal period makes generalized seizures 
unlikely (sensitivity, 94%, LR-, 0.09). 


C. Certain symptoms are unusual in patients with seizures and 
their presence reduces the likelihood of seizure. 

. Diaphoresis preceding spell, LR 0.17 

. Chest pain preceding spell, LR 0.15 

. Palpitations, LR 0.12 

. Dyspnea prior to spell, LR 0.08 

. CAD, LR 0.08 

. Syncope with prolonged standing, LR 0.05 


Av WN = 


D. Convulsive syncope 
1. Limb jerking is not specific for seizures. 


Table 31-7. Sensitivity, specificity, and LRs for seizures. 


Sensitivity Specificity 


Clinical Feature (%) (%) LR+ LR- 
Cut tongue 45 97 15 0.57 
Head turning 43 97 14 0.59 
Unusual posturing 35 97 12 0.67 
Bedwetting 24 96 6.4 0.79 
Limb jerking noted by 69 88 5.8 0.35 
others 
Prodromal trembling 29 94 48 0.76 
Prodromal preoccupation 8 98 4.0 0.94 
Prodromal hallucinations 8 98 4.0 0.94 
Postictal confusion 94 69 3.0 0.09 


Data from Sheldon R, Rose S, Ritchie D, et al: Historical criteria that distinguish syncope 
from seizures, J Am Coll Cardiol. 2002 Jul 3;40(1):142-148. 
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2. 15-90% of patients with syncope vot related to seizures 
experience limb jerking, a phenomenon referred to 
as convulsive syncope. Limb jerking due to syncope 
is associated with myoclonic jerks, which should be 
distinguished from tonic-clonic activity. 


a. Myoclonic jerks tend to be arrhythmic and asymmetric, 
whereas the opposite is true of tonic-clonic activity. 


b. Myoclonic jerks tend to be briefer (average of 6.6 seconds) 
than tonic-clonic activity seen in seizures (= 1 minute) 


c. Myoclonic jerks never precede collapse, whereas tonic- 
clonic activity may precede collapse. 


Y 


Finally, unlike generalized seizures, which are usually 
associated with a significant postictal period, convulsive 
syncope is not associated with a significant postictal period 
(< 1 minute). 


ba 


Patients who appear to have refractory “seizure disorders” 
and nonspecific abnormalities on electroencephalogram 
(EEG) should undergo a cardiac evaluation to rule out 
convulsive syncope with myoclonic jerks. 


E. A point score to distinguish seizures from syncope has been 
developed (Table 31-8). Point scores of > 1 suggest seizures 
(sensitivity, 94%; specificity, 94%; LR+, 16; LR-, 0.06). 

F Evaluation 
1. EEG 

a. Indicated in the evaluation of patients with possible 
seizures 
b. Sensitivity is low between episodes (35-50%), but 
increases with sleep deprivation 
c. Specificity 98% 
2. Neuroimaging 
a. 37% of adults with new-onset seizures have structural 


lesions (eg, tumors, strokes) as do 15% of those without 
focal neurologic findings. 


b. Indicated in all adults with new-onset seizures. 


c. In acute cases, a noncontrast CT is often performed 
to rule out an intracranial bleed. Follow-up MRI is 
recommended due to its increased sensitivity for both 
tumor and stroke. 


Table 31-8. A point score to distinguish seizures from 
syncope. ' 


Criteria Points 
Waking with cut tongue 2 
Abnormal behavior (eg, limb jerking, prodromal 1 


trembling, preoccupation, hallucinations) 


Loss of consciousness with emotional stress 1 
Postictal confusion 1 
Head turning to 1 side 1 
Prodromal déjà vu 1 


Diaphoresis before a spell -2 


'Point scores of > 1 suggest seizures. 


3. Tilt-table testing can be used to help distinguish 
syncope from seizures when the diagnosis is uncertain. 
Reproduction of symptoms with tilt-table testing associated 
with hypotension clearly suggests syncope 


4. ILR have also been used in patients with suspected but 
unproven seizures refractory to medical therapy and 
documented arrhythmias in 26%. 


5. Sodium, calcium, glucose, BUN, creatinine, and oxygen 
saturation should be measured. 


6. Lumbar puncture 


a. A lumbar puncture should be considered 
if CNS infection is suspected (ie, patient is 
immunocompromised or has fever, meningismus, 
headache, or persistent confusion). 

b. Elevated intracranial pressure should be excluded prior 
to a lumbar puncture (usually with neuroimaging) in 
order to prevent lumbar puncture—induced herniation. 

c. Platelet count, prothrombin time, and partial 
thromboplastin time should be checked prior to lumbar 
puncture. (Thrombocytopenia and coagulopathies 
increase the risk of bleeding at the lumbar puncture site 
and subsequent spinal cord compression secondary to 
hemorrhage.) 

7. Toxicology screen should be ordered if illicit drug use is 
suspected. 


Treatment 


Anticonvulsant therapy is complex and evolves rapidly (see neu- 
rology texts). 


wy 


An EEG is ordered to evaluate the patient for possible 
seizures. 


The patient’s bruised tongue and postictal period strongly sug- 
gest seizures despite the lack of a previously known seizure disorder 
or witnesses to the event. You also wonder if an acute stroke is 
likely and if additional imaging of the extracranial or intracranial 
vessel is warranted. 


Alternative Diagnosis: Cerebrovascular 
Disease & Syncope 


Although physicians commonly consider carotid artery obstruction 
in the differential diagnosis of patients with syncope, syncope requires 
transient global cerebral hypoperfusion and unilateral obstruction of 
the carotid will not result in syncope. Therefore, evaluation of the 
anterior circulation is not indicated in the patient with syncope. On 
the other hand, obstruction of the posterior circulation may cause 
transient loss of consciousness by causing ischemia in the reticular 
activating system. This may occur in the subclavian steal syndrome, 
vertebrobasilar insufficiency, and basilar artery occlusion. These 
disorders are almost invariably associated with neurologic signs or 
symptoms and should be considered whenever patients have syncope 
and other symptoms referable to the brainstem (ie, diplopia, vertigo, 
ataxia, and weakness) (see Chapter 14, Dizziness). Finally, patients 
in whom subarachnoid hemorrhage develops can present with syn- 
cope. Such patients inevitably also complain of severe headache or 
confusion. Evaluation includes emergent noncontrast head CT scan. 


MAKING A DIAGNOSIS 


7 


The patients EEG revealed intermittent right temporal 
spike and wave pattern. 


The EEG confirms new-onset seizures. Since structural lesions 
are common in adults with new-onset seizures, neuroimaging is 
required. 
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Wy 


An MRI scan revealed a solitary right temporal lobe mass. 
Subsequent biopsy demonstrated a glioblastoma multi- 
forme. The patient underwent surgical resection and was 
treated with anticonvulsant therapy. She died approxi- 
mately 6 months later. 


CHIEF COMPLAINT 


PATIENT W/ 


rs. P is a 42-year-old woman who arrives at the emer- 
gency department via ambulance with abdominal pain and 
syncope. She was in her usual state of health until the 
morning of admission when increasing left lower quadrant 
abdominal pain developed. The pain increased in intensity 
and became quite severe. Upon standing, she lost con- 
sciousness and collapsed to the floor. She recovered quickly 
nd was helped to a chair by her husband. When she stood 
several minutes later, she briefly lost consciousness again. 
The patient reports that her abdominal pain is much bet- 
ter. She has no chest pain or dyspnea. Her vital signs are 
BF 105/60 mm Hg; pulse, 85 bpm; temperature, 37.0°C; 
and RR, 18 breaths per minute. Her cardiac and pulmonary 
exams are normal, and abdominal exam reveals mild left 
lower quadrant tenderness. Her ECG is normal and her HCT 
is normal at 36.0%. 


At this point, what is the leading hypothesis, 
r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


Y 


RANKING THE DIFFERENTIAL DIAGNOSIS 


As noted in Figure 31-1 the first step ascertains whether Mrs. P 
suffered from syncope or some other transient loss of conscious- 
ness. The history of abrupt onset and rapid recovery without 
intervention strongly suggests syncope. The next step considers 
whether this is likely due to reflex syncope, orthostatic syncope, 
or cardiac syncope (Figure 31-2). Several features of Mrs. P’s syn- 
cope are noteworthy. First, her syncope occurred in association 
with abdominal pain raising the possibility of vasovagal syncope. 
Second, she had 2 episodes of syncope upon standing. This piv- 
otal clue raises the possibility of orthostatic syncope from either 
dehydration, hemorrhage, medications, or autonomic dysfunction. 
Finally, cardiac syncope should be considered in all patients with 
syncope. Fortunately, Mrs. P has no prior history of heart disease 
that would increase the likelihood of cardiac syncope. Additionally, 
she has no suggestive symptoms (syncope with chest pain, syncope 
with exertion, syncope while sitting or supine, palpitations, or 
dyspnea), or signs (significant murmur, gallop, or JVD) to suggest 
cardiac syncope. Her ECG is also normal. The combination of the 


lack of underlying heart disease or suggestive symptoms of cardiac 
syncope, coupled with recurrent syncope immediately after stand- 
ing makes orthostatic syncope likely and cardiac syncope unlikely. 


Table 31-9 lists the differential diagnosis. 


Table 31-9. Diagnostic hypotheses for Mrs. P. 


Diagnostic 
Hypotheses 


Demographics, Risk 
Factors, Symptoms 
and Signs 


Important 
Tests 


Leading Hypothesis 


Vasovagal 
syncope (faint) 


Preceding pain, anxiety, 
fear or prolonged standing 
Rapid normalization of 
consciousness 

Absence of heart disease 


ILR 

Tilt-table if recurrent, 
atypical, or patient 
older than 40 years 


Orthostatic 
hypotension 
(dehydration) 


History of vomiting, 
diarrhea, decreased oral 
intake 


Orthostatic 
measurement of BP 
and pulse 


Orthostatic 
hypotension 
(hemorrhage) 


GI bleeding: melena, 
bright red blood per 
rectum or other blood loss 
Retroperitoneal bleeding 
(from ruptured spleen, 
ectopic, or AAA): 
Abdominal pain or trauma, 
risk factors for AAA, 
unprotected intercourse in 
reproductive age women 


Orthostatic 
measurement of BP 
and pulse 

CBC 

Beta HCG 

Abdominal ultrasound 
or CT 


Orthostatic 
hypotension 
(medications) 


History of alpha-blockers, 
other antihypertensive 
medication 


Orthostatic 
measurement of BP 
and pulse 


Orthostatic 
hypotension 
(autonomic 
dysfunction) 


History of Parkinson 
disease, multisystem 
atrophy, diabetes mellitus, 
or advanced age 


Orthostatic 
measurement 

of BP and pulse 
(hypotension 
frequently associated 
with inadequate rise 
in pulse) 


AAA, abdominal aortic aneurysm; BP, blood pressure; CBC, complete blood count; 
ECG, electrocardiogram; HCG, human chorionic gonadotropin; ILR, implantable loop 


recorder. 
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Further history reveals that Mrs. P is not taking any 
medications. Your initial assessment is a neurocardiogenic 
syncope secondary to transient abdominal pain. 


As discussed in the first case presentation, vasovagal syncope is 
often precipitated by pain, is brief, and is followed by a rapid res- 
toration of consciousness. Many of Mrs. P’s features are consistent 
with this diagnosis. However, both episodes of syncope occurred 
immediately after standing providing a clue that her syncope was 
in fact orthostatic. In addition, although her abdominal pain is 
improved, it is still unexplained. You elect to check her orthos- 
tatic BP and pulse, which is a key component of the evaluation of 
patients with syncope (Figure 31-2). 


wy 


Mrs. P's BP while supine was 105/60 mm Hg with a 
pulse of 85 bpm, which changed when sitting to BP of 
95/50 mm Hg with a pulse of 90 bpm. Upon standing her 
BP fell to 60/0, her pulse was 140 bpm, and she lost con- 
sciousness. She was quickly laid down and again rapidly 
regained consciousness. 


Orthostatic measurement of BP and pulse are 
critical. Life-threatening hypovolemia may be 
overlooked if the BP and pulse are not mea- 
sured while the patient is standing. 


Mrs. P’s profound drop in BP upon standing and recurrent syn- 
cope is a key pivotal clue and clearly indicate that her syncope is 
due to orthostatic hypotension. This is not consistent with reflex 
syncope. You revise the leading hypothesis to syncope due to 
orthostatic hypotension. 


Is the clinical information sufficient to make a 
r diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Orthostatic Hypotension 


Textbook Presentation 


Orthostatic hypotension usually becomes symptomatic when 
patients stand. Patients typically note that they passed out almost 
immediately after standing from a chair or arising from bed. Other 
symptoms include near syncope, weakness, visual blurring, weak- 
ness, or leg buckling. 


Disease Highlights 


A. Orthostatic hypotension occurs in 20% of patients over age 
75 and accounts for 12—30% of patients with syncope. 


B. Classic orthostatic hypotension occurs within 3 minutes of 
standing. Orthostatic hypotension may also be delayed for 
> 3—10 minutes or develop rapidly, be transient, and difficult 
to detect with standard sphygmomanometry. 
1. Transient orthostatic hypotension is defined as a drop in 
systolic BP > 40 mm Hg or diastolic BP > 20 mm Hg 
within 15 seconds of standing. 


2. Due to its rapid improvement, this cannot be detected 
without beat-to-beat BP measurements, but patients may 
be symptomatic nonetheless. 


3. One study documented that 27% of patients with 
orthostatic dizziness but without demonstrable orthostatic 
hypotension had a history of syncope, suggesting that 
many of these patients had transient or intermittent 
orthostatic hypotension that was undetected. Another 
study documented that this accounted for 8% of syncope 
cases among young adults. 


C. Etiology 
1. Hypovolemia 
a. Dehydration 
(1) Decreased oral intake 
(2) GI losses (vomiting, diarrhea) 
(3) Urinary losses 
(a) Uncontrolled diabetes mellitus 
(b) Salt-losing nephropathy 
(c) Adrenal insufficiency 
b. Hemorrhage 


(1) GI 

(2) Ruptured abdominal aortic aneurysm 
(3) Ruptured spleen 

(4) Ruptured ectopic pregnancy 


Intra-abdominal and retroperitoneal bleeding 
are uncommon causes of orthostatic syncope 
but can be life-threatening and occult! They 
should be considered in patients with marked 
orthostatic hypotension of unclear cause partic- 
ularly if there is abdominal or back pain. 


c. Overdialysis 


d. Postprandial hypotension, particularly common in the 
elderly and worse with large carbohydrate meals or 
alcohol ingestion. Splanchnic pooling decreases venous 
return. 


e. Hot environments (hot tubs, baths, saunas) 
2. Medications 
a. Alpha- and beta-blockers 
b. Diuretics 
c. Vasodilators (ie, nitrates, calcium channel blockers, 
hydralazine) 
. ACE inhibitors and angiotensin receptor blockers 
. Tricyclic antidepressants 


d 
e 
f. Antipsychotic and anti-parkinsonism drugs 
g. Sildenafil and other phosphodiesterase inhibitors 
particularly when combined with nitrates 
h. Alcohol, sedative hypnotics, and opioids 
3. Autonomic insufficiency: Many (but not all) such 

patients demonstrate a fall in BP upon standing without a 

concomitant increase in pulse. 

a. Central neurologic disorders (eg, Parkinson disease, 
multisystem atrophy, pure autonomic failure, multiple 
sclerosis, and numerous others) 

b. Peripheral neurologic disorders: Diabetes mellitus, 
vitamin B, deficiency, uremia, Lyme disease, syphilis, 
HIV and other causes of autonomic neuropathies 

c. Prolonged bed rest 


Evidence-Based Diagnosis 


A. Definition of orthostatic hypotension 
1. > 20 mm Hg decrease in systolic BP within 3 minutes of 
standing; a decrease in systolic BP of > 30 mm Hg may be 
a more appropriate criterion in patients with hypertension 


2. 2 10 mm Hg decrease in diastolic BP within 3 minutes of 
standing 


3. Or > 30 bpm increase in pulse within 3 minutes of 
standing 


4, The European Society of Cardiology also includes a fall in 
systolic BP to < 90 mm Hg. 


B. 20% of the elderly have postural hypotension. Therefore, the 
presence of orthostatic hypotension alone does not confirm 
that syncope was secondary to orthostatic hypotension. Syn- 
cope from orthostatic hypotension is confirmed in patients 
with both orthostatic hypotension and syncope or presyncope 
on standing. 


C. Orthostatic measurements are far more sensitive than isolated 
seated or supine BP measurements, which can miss profound 
orthostatic hypotension even in patients with syncope due to 
life-threatening hemorrhage or marked dehydration. Studies 
on the impact of moderate volume phlebotomy (450-630 mL) 
or large volume phlebotomy (630-1150 mL) reveal the 
following: 

1. Simple supine measurements of BP and pulse were not 
sensitive to even large blood loss (sensitivity, 12-33%) 


Ae An increase in pulse of > 30 bpm with standing is both 
highly sensitive for large volume (1-2 units) blood loss 
(97%) and highly specific (98%, LR+, 48) (Table 31-10). 
The sensitivity falls dramatically if the patient sits instead 
of stands (39-78%). 
3. The sensitivity of orthostatic measurements is greatest if the 
supine and standing BPs are compared. If the supine BP 
is not measured, 67% of orthostatic patients may not be 
identified. 
iha Any abnormal finding on orthostatic maneuvers strongly 
suggested volume loss (specificity, 94-98%; LR+, 3.0-48). 
5. Patients should stand for 1 minute before the measurement 


of the upright BP. 


6. No measure was very sensitive for moderate blood loss 


(0-27%). 


Orthostatic vital signs are a key component of 
the physical exam in patients with syncope or 
near syncope 


Table 31-10. Accuracy of physical exam for large blood 
loss (1.2-2.2 units). 


Clinical Finding Sensitivity Specificity LR+ LR- 
Postural increase in 97% 98% 48.0 0.03 
pulse > 30 bpm 
Supine pulse > 100 bpm 12% 96% 3.0 0.9 
Supine hypotension 33% 97% 11.0 0.7 
< 95 mmHg 


Data from McGee S, Abernethy WB, Simel DL: The rational clinical examination. Is this 
patient hypovolemic? JAMA. 1999 Mar 17;281(11):1022-1029. 
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7. Profound blood loss may occasionally paradoxically 
produce bradycardia. (The reduction in end-systolic 
volume may trigger the neurally mediated reflex.) 


8. A CBC may be useful but it is critical to appreciate that the 
initial HCT may not accurately reflect the severity of acute 
hemorrhage. The HCT may be normal prior to rehydration 
and the fall in HCT may take 24-72 hours. 


D. Tilt-table testing can be useful to diagnose delayed orthostatic 
hypotension. 


E. A history of nausea, vomiting, diarrhea, or inadequate intake 
can suggest volume depletion that is supported by elevations 
in BUN, creatinine and/or low urinary Na+, PE,,,, or FE,,... 


Treatment 


A. Acute blood loss: Blood transfusion is appropriate in the 
orthostatic patient with acute blood loss as well as identifica- 
tion and treatment of the underlying disorder. 


B. Dehydration (diarrhea, vomiting, or decreased oral intake) 
1. Patients able to tolerate oral intake: oral rehydration 
preferably with sodium-rich beverages 
2. Patients unable to tolerate oral intake: IV hydration 

a. Normal saline is preferred. 

b. Usually 500 mL to 1 L boluses are given over 1 hour. 

c. Smaller boluses may be given to fragile patients (ie, 
small elderly women or those with a history of kidney 
disease or HF). 

d. Repeat orthostatic BP measurements are made following 
each bolus as well as a lung and cardiac exam to ensure 
the patient has not received excessive fluid. 

e. Bolus therapy should be continued until orthostatic 
hypotension resolves. 


C. Chronic orthostatic hypotension 
1. Hydration (water, soup, or sports drinks) 


2. Discontinue or decrease offending medications 
(antihypertensives, especially beta-blockers, thiazides, 
and alpha-blockers; nitrates; tricyclic antidepressants; 
phenothiazines). 


3. Counterpressure maneuvers can be tried. (See vasovagal 
syncope above.) 


4, Patients are advised to arise slowly (sitting on the side of 
the bed prior to standing), avoid large meals and excessive 
heat, and use waist high support hose. 

5. Alpha-agonists (ie, midodrine) have also been used 
successfully. Side effects include urinary retention, 
hypertension, and worsening HE 


6. Fludrocortisone has also been used successfully. 


MAKING A DIAGNOSIS 


Y 


Mrs. P reports that she has not suffered from any diarrhea 
or vomiting and has ingested normal amounts of fluid. She 
denies any hematemesis, melena, or bright red blood per 
rectum. 


It is important to remember that Mrs. P presented with syncope 
and abdominal pain. Although the pain has improved, it has not 
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resolved; it may provide an important clue to the underlying eti- 
ology. Given the profound orthostatic hypotension and the lack 
of external blood or volume loss, or incriminating medication, 
internal bleeding must be considered as a source of her abdominal 
pain and syncope. In the differential diagnosis you consider splenic 
rupture, ruptured abdominal aortic aneurysm, and ruptured ecto- 
pic pregnancy. The lack of trauma argues against splenic rupture 
and the patient’s age and gender are atypical for abdominal aortic 
aneurysm. You wonder if in fact she has suffered from a ruptured 
ectopic pregnancy. 


It is important to remember the patient’s chief 
complaint because it usually holds the most 
important clue to the diagnosis. 


CASE RESOLUTION 


Y 


Mrs. P reports that she missed her last menstrual period. 
An abdominal ultrasound is performed and reveals 750 mL 
of fluid (presumed to be blood) in the pelvis. A urine preg- 
nancy test is positive. 


Although the final diagnosis of ectopic pregnancy was not consid- 
ered initially, a careful clinical exam confirmed orthostatic syncope. 
Once that pivotal clue was discovered, the differential diagnosis 
could be narrowed and the underlying cause determined. It is 
instructive to note that her initial HCT was normal because the 
remaining intravascular blood had not yet been diluted by any oral 
or IV fluids. 


Initial HCT measurements will not accurately 
reflect the magnitude of blood loss in a patient 
with recent hemorrhage. 


v 


Mrs. P had 2 large bore IVs placed and was typed and 
crossed for RBC transfusions. CBC, prothrombin time, 
partial thromboplastin time, and platelet counts were 
measured and a 1 L bolus of normal saline was given while 
waiting for the packed RBCs. After volume and blood resus- 
citation, she underwent surgical exploration and removal of 
her ruptured fallopian tube. 


REVIEW OF OTHER IMPORTANT DISEASES 
Aortic Stenosis 


Textbook Presentation 


Aortic stenosis is usually diagnosed incidentally during routine 
exam rather than due to symptoms. Typically, aortic stenosis pro- 
duces a loud crescendo-decrescendo systolic murmur at the right 
second intercostal space, which may radiate to the neck. When 
aortic stenosis becomes severe, patients may have any of the 3 car- 
dinal symptoms: syncope, angina, or HF (dyspnea, typically with 
exertion). 


Disease Highlights 


A. Thickening and calcification of valve leaflets results in progres- 
sive obstruction to blood flow. 


B. LVH develops to compensate for the obstruction. 


C. Pathophysiology of the cardinal symptoms is shown in 
Figure 31-9. 


. Prevalence is 3% in patients = 75 years old. 


o 


E. Etiology: 
1. Most commonly due to calcification of a trileaflet aortic 
valve 
2. Accelerated in patients with congenital bicuspid valve 
a. 1-2% of the population is born with a congenital 
bicuspid valve. 
b. Severe aortic stenosis develops in 66% of patients and 
at an earlier age than in patients with tricuspid valves. 


c. Aortic root structure is usually also abnormal and often 
associated with progressive dilation of the aortic root 
that may require repair to prevent rupture or dissection. 


3. Rheumatic heart disease 

F. Severe aortic stenosis is characterized by a valve area < 1 cm, 
associated with an increased velocity across the aortic valve 
(2 4 m/s) and mean aortic valve gradient > 40 mm Hg. 
Gradients and velocities may be lower in patients with a low 
cardiac output. 

G. Prognosis: Mortality increases markedly when symptoms 
develop (HE, angina, or syncope). The most common symp- 
toms are decreased exercise tolerance and dyspnea on exertion. 
Mortality for symptomatic patients if they do not have valve 
replacement: 


1. Aortic stenosis and angina: 50% 5-year mortality 
2. Aortic stenosis and syncope: 50% 3-year mortality 
3. Aortic stenosis and dyspnea: 50% 2-year mortality 


H. Other late manifestations: 


1. Atrial fibrillation may develop. This is often poorly 
tolerated because the LV is noncompliant and dependent 
on atrial contraction for filling. 


2. An increased bleeding tendency secondary to disruption 
of large von Willebrand multimers by the abnormal aortic 
valve. 


Evidence-Based Diagnosis 
A. History and physical exam: Most studies demonstrate only a 
fair reproducibility between examiners. 
1. Findings that help suggest aortic stenosis 
a. Effort syncope in patients with a systolic murmur 
(LR+, 1.3-00 LR-, 0.76) 
i b. Slow carotid upstroke (sensitivity, 15-42%; specificity, 
95-100%; LR+, 9.2—co) 
c. Murmur radiating to right carotid (sensitivity, 71-73%; 
specificity, 90%; LR+, 7.5) 
2. Findings that help rule out aortic stenosis 
a. Absence of any murmur (LR-, 0.0) 
b. Absence of murmur below right clavicular head 
(LR-, 0.1) 
3. Murmurs may be less intense in patients with 
superimposed HE 
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Chest pain 
(Angina) 


Dyspnea on exertion 
Pulmonary 
edema (late) 


CAD, coronary artery disease; HFEF, heart failure with preserved ejection fraction; LV, left ventricular; LVEDP., left ventricular 
end diastolic pressure. 


Figure 31-9. Pathophysiology of symptoms in aortic stenosis. 


B. Echocardiogram 6. Patients with bicuspid aortic valves and aortic stenosis 

1. The initial test of choice to assess for aortic stenosis or dilation of the aortic root (> 40 mm) should have 
annual echocardiography. In patients without stenosis 
or dilatation, echocardiography is recommended every 
2 years. 


2. Recommended for patients with a systolic murmur 
> grade HI/VI 


3. Criteria for severe aortic stenosis is a flow rate > 4.0 m/s ; 
corresponding to a valve area < 1.0 cm? and a gradient of C. Stress testing 
> 40 mm Hg. 1. Should not be performed in patients with severe aortic 
j Sae : 5 . 
4. Patients with HF or a small hypertrophied LV may have stenosis and an ejection fraction < 50% or are symptomatic 
lower flow rates across the AV, which may underestimate 2. May be reasonable in asymptomatic patients with severe 
the severity of aortic stenosis. aortic stenosis and a normal ejection fraction to confirm 


5. Surveillance echocardiography is recommended to monitor the absence of symptoms. 


progression (every 6 months for severe aortic stenosis, and 


. i : : Treatment 
every year for mild to moderate aortic stenosis associated 
with significant calcification). Echocardiography is also A. Since the prognosis changes markedly in symptomatic 
recommended for any change in symptoms or signs and patients, patients with severe asymptomatic aortic stenosis 


during pregnancy. should be reevaluated every 6 months and queried about 
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HF symptoms, angina, or syncope. Patients should also be 
instructed to report new symptoms. 


B. Symptomatic patients should undergo mechanical correction, 
not medical therapy. 


C. While awaiting surgery, patients with HF symptoms may be 
treated cautiously with diuretics, and ACE inhibitors 


D. Mechanical correction: 


1. Valve replacement is guided almost exclusively by 
symptoms. 


2. Definite indications for valve replacement 
a. Severe aortic stenosis in symptomatic patients 
b. Severe aortic stenosis with symptoms on exercise testing 
c. Severe aortic stenosis in asymptomatic patients 
undergoing other cardiac surgery (eg, coronary artery 
bypass grafting). 

d. Severe aortic stenosis in asymptomatic patients with 
ejection fraction < 50%. 

3. The 2014 AHA guidelines list several other “reasonable” 
indications for aortic valve replacement including very 
severe asymptomatic aortic stenosis (velocity > 5 m/s or 
mean gradient > 60 mm Hg) in low-risk patients. 


4, Standard preoperative evaluation includes angiography 
in many patients to determine whether the patient needs 
concomitant coronary artery bypass surgery. This includes 
patients with symptoms of CAD, CAD risk factors 
(including men aged = 40 years, postmenopausal women,) 
or decreased ejection fraction. 


5. Three options for valve replacement are commonly used: 
(1) surgically placed mechanical valves, (2) surgically placed 
bioprosthetic valves, and (3) catheter-inserted bioprosthetic 
valves (transcatheter aortic valve replacement [TAVR]). 


6. Precise indications continue to evolve. Pertinent pros and 
cons of the options include: 


a. TAVR does not require open heart surgery and 

is a reasonable alternative to surgical aortic valve 

replacement for symptomatic patients with severe aortic 

regurgitation when the surgical risk is intermediate 

to high. 

(1) As the name implies, the major advantage of these 
valves is that they do not require open heart surgery 
but are placed using a catheter, most commonly 
deployed through the femoral artery. 


(2) The longevity of these bioprosthetic TAVR valves is 
not yet clear. 


(3) Perioperative MI, early major bleeding, acute 
kidney injury, and new-onset atrial fibrillation were 
less common with TAVR than surgical aortic valve 
replacement, whereas early vascular complications, 
need for pacemaker implantation, and perivalvular 
leaks were more common with TAVR. 


(4) These valves require dual antiplatelet therapy for 

3-6 months and then lifelong aspirin therapy. 
b. Surgically placed mechanical valves 

(1) Have greater durability and a significantly lower 
rate of failure and need for replacement, which is 
particularly important in patients younger than 
age 55 

(2) However, they are associated with an increased 
tisk of thromboembolism and require lifelong 
anticoagulation with vitamin K antagonists. 


(3) Direct-acting oral anticoagulants are not 
recommended. 


(4) In addition to warfarin, aspirin is recommended at 
75-100 mg/day. 
c. Surgically placed bioprosthetic valves 
(1) Require only brief anticoagulation with vitamin K 
antagonists (for the first 3-6 months following 
placement) 


(2) However, have a limited longevity and are typically 
reserved for patients over age 65 (whose life 
expectancy makes the need for a second replacement 
unlikely). 


(3) Lifelong aspirin 75-100 mg/day is recommended. 
d. Balloon valvotomy is a less commonly used option. 
(1) Can be used as a palliative procedure but is 


associated with a high complication rate (> 10%) 
and provides only temporary relief (6-12 months) 


(2) Reserved for palliation in patients with other serious 
(or lethal) comorbidities and as a bridge to TAVR 
or aortic valve replacement in patients who are 
hemodynamically unstable or require urgent major 
noncardiac surgery 


E. Vigorous exercise should be discouraged and vasodilators 
(hydralazine, nitroglycerin, and nifedipine) avoided or used 
with caution in patients with moderate to severe aortic 
stenosis. 


Situational Syncope 


A variant of reflex syncope, situational syncope occurs during or 
immediately after micturition, defecation, swallowing, or cough- 
ing, which increase vagal tone. 


Carotid Sinus Syndrome 


Textbook Presentation 


Carotid sinus syndrome (CSS) is another variant of reflex syn- 
cope. Patients typically complain of syncope or falls that may be 
precipitated when pressure is inadvertently applied to the carotid 
(eg, head turning, buttoning collar, shaving, or cervical motion) or 
occur spontaneously. 


Disease Highlights 


A. Carotid sinus hypersensitivity (CSH) represents a syndrome of 
increased carotid sensitivity with resultant hypotension due to 
bradycardia, vasodilation, or both. 


B. Increasingly common in the elderly. Accounts for 8-15% of 
syncopal events in patients older than 40 years with syncope 
of unclear etiology. 

C. Mean age 77 and unusual in patients younger than 40 years. 


D. 15-56% of affected patients complain of falls but deny 
syncope. 
1. May be due to retrograde amnesia or alternatively, 
hypotension that is insufficient to maintain an upright 
posture but sufficient to avoid frank loss of consciousness. 


2. CSS present in 19-27% of patients with unexplained falls 
but 0% in patients with accidental falls. 


Consider CSS in elderly patients with unex- 


plained falls. 


Evidence-Based Diagnosis 


A. Carotid sinus massage is used in the diagnosis of CSS. 

1. Carotid sinus massage is applied (unilaterally) for 
5-10 seconds during continuous ECG and BP monitoring. 
Carotid sinus massage needs to be performed on each side 
separated in time by 2 1 minute and in both the supine and 
upright position. 

2. The inhibitory response is unilateral in 81% of patients, 
suggesting the need to evaluate both carotids. 


3. 30-50% of patients have findings only when upright. 


4, Carotid sinus massage has been complicated by transient 
or permanent neurologic symptoms in 0.24%. It is 
contraindicated in patients with carotid bruits, known 
carotid stenosis > 70%, recent cerebrovascular accident, 
transient ischemic attack, or MI within the last 3 months. 


B. CSH should be distinguished from CSS. 


1. CSH is defined as a > 3-second pause or decrease in 
systolic BP (= 50 mm Hg) accompanying carotid sinus 
massage. 


2. CSS is diagnosed in patients with a > 3-second pause 
or decrease in systolic BP (2 50 mm Hg) accompanying 
carotid sinus massage and syncope of unknown origin, 
compatible with a reflex mechanism. 


3. Some authors also recommend diagnosing CSS in patients 
with symptoms during carotid sinus massage and an 
absolute systolic BP < 85 mm Hg to increase sensitivity 
(from 93% to 100%). 


4. CSH without concurrent syncope is nonspecific and not 
diagnostic as it occurs in 35% of asymptomatic elderly 
patients without prior falls, dizziness, or syncope. 


5. CSS appears to be more specific. It affects only 5% of 
elderly patients without prior falls, dizziness, or syncope. 
Additionally, although this elderly population with CSS 
often has other potential explanations for syncope (74%), 
alternative diagnoses were made in only 8% of patients in 
whom CSS was diagnosed during follow-up. 


C. 47% of patients report symptoms precipitated by looking 
upward. 


Treatment 


The American Heart Association and European Society of Car- 
diology concluded that pacemakers are reasonable and should be 
considered in syncopal patients with cardioinhibitory CSS with 
documented asystole of > 3 sec with carotid sinus massage in 
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whom they have been demonstrated to reduce the incidence of 
subsequent syncope and falls (from 38% to 9%). 


Wolff-Parkinson-White (WPW) Syndrome 


Textbook Presentation 


WPW syndrome may be asymptomatic or present with palpita- 
tions, dyspnea, near syncope, syncope, or sudden death. In some 
patients, the diagnosis may only be made after typical ECG find- 
ings are discovered on an ECG performed for some other reason. 


Disease Highlights 


A. A congenital disorder in which an accessory bundle directly 
connects the atria and ventricular muscle bypassing the AV 
node. 


B. While many patients with the WPW syndrome remain 
asymptomatic, a variety of life-threatening tachyarrhythmias 
may occur: 

1. In orthodromic tachycardia, an impulse spreads down the 
rapidly conducting His-Purkinje system and then back up 
the accessory pathway in a retrograde fashion (Figure 31-10) 
to the atria. Because the ventricle is activated by the 
His-Purkinje system, the QRS complex is narrow. 


2. In antidromic tachycardia, the reentrant loop runs in the 
opposite direction down the accessory pathway. Since 
ventricular depolarization starts at the insertion site of the 
accessory pathway (and not via the rapidly conducting 
His-Purkinje system), it depolarizes from cell to cell 
resulting in a wide complex tachycardia. 


3. Finally, atrial fibrillation or flutter can develop. The 
accessory pathway conducts impulses directly into 
the ventricles (bypassing the AV node), allowing very 
rapid ventricular depolarization and putting patients at 
risk for ventricular fibrillation and sudden death. 


C. Syncope in patients with WPW syndrome is associated with a 
greater frequency (25%) of rapid, life-threatening, conduction 
over the accessory pathway. 


Evidence-Based Diagnosis 


A. Baseline ECG abnormalities during normal sinus rhythm may 
reveal a combination of a short PR interval and a delta wave. 


1. Short PR interval (< 0.12 s) 
a. In healthy persons, the normal PR interval is produced 
by a built-in delay at the AV node (designed to allow 
atrial emptying prior to ventricular systole). 


Figure 31-10. Orthodromic tachycardia in patients with the Wolff-Parkinson-White syndrome. (Reproduced with 
permission from McPhee SJ: Pathophysiology of Disease, 5th ed. New York, NY: McGraw-Hill Education; 2006.) 
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Figure 31-11. Electrocardiographic features of the Wolff- 
Parkinson-White syndrome. (Reproduced with permission from 
Fuster V: Hurst’s The Heart, 12th ed. New York, NY: McGraw-Hill 
Education; 2008.) 


b. In WPW syndrome, the accessory pathway bypasses the 
AV node and initiates ventricular depolarization without 
such a delay; this results in a shortened PR interval in 
75% of patients (Figure 31-11). 

2. Delta wave 


a. In most patients with WPW syndrome, the accessory 
pathway inserts directly into the ventricular muscle 
(rather than into the specialized His-Purkinje system). 

b. Ventricular depolarization spreads slowly from cell to 
cell through gap junctions, rather than rapidly through 
the specialized His-Purkinje conduction system. 

c. This results in slow ventricular depolarization and the 
slow initial upstroke of the QRS complex known as the 
delta wave (Figure 31-11). 


z 


Finally, as this ventricular depolarization progresses, the 
AV node is also processing the supraventricular impulse. 
Eventually, the impulse passes through the AV node, 
activates the His-Purkinje system, and causes rapid 
depolarization. This results in a narrow terminal portion 


of the QRS complex. 
Treatment 


A. Risk stratification 
1. Stress tests: In certain patients, the accessory pathways 
cannot conduct at rapid heart rates, reducing the patient’s 
risk of life-threatening arrhythmias. This may be apparent 
on stress tests if there is an abrupt loss of the delta wave and 
short PR intervals at rapid heart rates. 


D 


EPS can be useful for diagnosis, prognosis, and therapy. 
a. EPS can confirm the presence of a bypass tract. 


b. EPS can measure the conduction characteristics of the 
bypass tract to determine if it can sustain rapid life- 
threatening arrhythmias. 


c. Radiofrequency ablation can obliterate the bypass tract 
in high-risk patients. 
d. An EPS is typically offered to the following patients: 
(1) Symptomatic patients (eg, history of tachycardia, 
syncope, or sudden death) 
(2) Patients with structural heart disease who are at a 
higher risk for atrial fibrillation 


(3) In selected asymptomatic patients whose stress test 
does not demonstrate loss of preexcitation at rapid 
heart rates 


B. Treatment 
1. Immediate management 


a. A variety of options exist for patients with acute WPW- 
related arrhythmias, including electrical cardioversion 
and pharmacotherapy. 

b. The choice of pharmacotherapy depends on the 
mechanism of the tachycardia. 


c. Consultation is recommended. 
2. Long-term management 


a. Long-term therapeutic options include pharmacologic 
therapy and radiofrequency catheter ablation of the 
bypass tract. 


b. Radiofrequency ablation can be performed if the risk of 
rapid tachycardias is high. 


c. Consultation is recommended. 
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| have a patient with unintentional weight loss. 
How do | determine the cause? 


Andrew Olson, MD 


CHIEF COMPLAINT 


PATIENT K 


Mrs. M is an 85-year-old woman who comes to the office 
concerned about weight loss. She is worried that she has 
something serious. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Significant unintentional weight loss is defined as > 5% loss of usual 
body weight in the last 6-12 months and can be a harbinger of 
serious underlying disease. One study documented significantly 
increased mortality in men with unintentional weight loss compared 
with men whose weight was stable or increased (36% vs = 15%). 
The evaluation of unintentional weight loss is complicated by its 
frequency among older adults; 15-20% of adults over 65 years of 
age may have unintentional weight loss, and the prevalence rises to 
50-60% among nursing home residents. Body weight usually peaks 
about age 60 and then decreases gradually thereafter, especially after 
age 70, although the normal changes are small (< 1 lb/year). 

It should be noted that weight loss in the elderly is often part 
of an overall syndrome of functional decline called frailty, which 
includes weakness, slowness, low level of physical activity, self- 
reported exhaustion, and unintentional weight loss. When present, 
frailty has significant implications for morbidity and mortality in 
the elderly and frail patients have substantially higher morbidity 
and mortality that their age-matched peers. 

There are a large number of diseases that can cause uninten- 
tional weight loss, which are best organized by system (see below). 
The most common causes of unintentional weight loss in pub- 
lished studies are cancer (most commonly gastrointestinal [GI] but 
also lung, lymphoma, and other malignancies), = 19-36%; depres- 
sion and alcoholism, 16%; nonmalignant GI diseases, 13%; and 
unknown, 22%. Endocrine disorders account for 7% of uninten- 
tional weight loss. Although cancer is the most common cause, 
it is not the cause in most patients. Mild cognitive impairment 
and dementia may also cause weight loss due to a combination 
of increased energy expenditure (due to agitation and pacing) and 
decreased caloric intake. 

Four pivotal points are worth remembering when evaluating 
patients with unintentional weight loss (Figure 32-1). First, the 
weight loss should be documented if possible; 25-50% of patients 
that complain of unintentional weight loss have not in fact lost 
weight (and do not need to be evaluated for causes of weight loss). 
Elderly adults often lose muscle mass and simply look like they 


What is the differential diagnosis of 
unintentional weight loss? How would you 
frame the differential? 
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lost weight. Weight loss should be documented by comparing prior 
weights or, if these are unavailable, by finding a significant decrease 
in a patient’s clothing and/or belt size. It may also be helpful to 
see corroborating information from family and/or caretakers and 
trying to elicit a specific amount of weight loss from the patient. 


Clinicians should verify the weight loss or 
document significant changes in the patient’s 
clothing or belt size. 


The second pivotal step identifies patients with malabsorption. 
Patients should be asked about changes in their bowel movements, 
including diarrhea or large, difficult to flush or malodorous stools. 
Although an uncommon cause of unintentional weight loss, such 
symptoms suggest small bowel or pancreatic disease and direct 
the diagnostic search. Additionally, difficulty with defecation or 
changes in stool caliber raises the possibility of colorectal cancer. 

The third pivotal step differentiates weight loss that is due to 
decreased caloric intake from weight loss that is due to increased 
caloric expenditure or malabsorption. Most patients lose weight 
due to decreased caloric intake. Weight loss associated with normal 
or increased intake suggests substantial catabolism or energy loss 
that may be seen in patients with cancer, severe chronic obstruc- 
tive pulmonary disease, hyperthyroidism, malabsorption, or poorly 
controlled diabetes. 

Fourth and most importantly: a clinician is most likely to be 
successful in identifying the cause of a patient’s unintentional 
weight loss if she identifies the “company it keeps.” Clinicians 
should perform a truly comprehensive history (including a review 
of systems, psychosocial history, and medication history) and per- 
form a detailed head to toe physical exam (with special attention 
to the mental status exam) to identify any abnormalities. An initial 
baseline laboratory evaluation should include a complete blood 
count (CBC) with differential, urinalysis, renal panel, calcium, 
hepatic panel, fasting glucose, fecal occult blood test (FOBT), ery- 
throcyte sedimentation rate (ESR), thyroid-stimulating hormone 
(TSH), HIV test, and chest radiograph. Abnormal, or potentially 
abnormal, findings discovered on history, physical exam, or ini- 
tial labs are rarely conclusively diagnostic but often provide critical 
clues to the underlying diagnosis and should be thoroughly evalu- 
ated. Examples of such findings include anemia, which may be due 
to iron deficiency from an unsuspected carcinoma of the colon or 
stomach; an elevated alkaline phosphatase, which may be due to 
metastatic disease to the liver or bones; hematuria, which may be 
due to carcinoma of the kidney or bladder; or a markedly elevated 
ESR, which may be due to multiple myeloma, temporal arteritis, 
subacute bacterial endocarditis (SBE), or other chronic infection. 
Additionally, recommended preventive health exams should be 
brought up to date (eg, mammogram, Papanicolaou exam with 
human papillomavirus testing, colonoscopy or other appropriate 
colorectal cancer screening, prostate-specific antigen in selected 
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No weight loss 


Step1: Document or change in 
weight loss clothing size | 
(prior weight, change 
in clothing size) 


Weight loss or change in clothing size 
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intake 
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Treat and 
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1ROS should include: 

Cardiovascular: Shortness of breath, orthopnea, dyspnea on exertion, history of valvular heart disease or endocarditis 
Endocrine: Heat intolerance, tremulousness, palpitations, polyuria, polydipsia 

Gastrointestinal: Altered taste, smell, ill-fitting dentures, odynophagia, dysphagia, abdominal pain, NSAID use, early satiety, nausea, vomiting, diarrhea, difficult to 
flush stools, jaundice, dark urine, history of hepatitis, change in bowel habits, constipation, hematochezia, melena 
Hematologic: Lymph node swelling, night sweats 

Infectious: Fever, chills, rash 

Neurologic: Impaired memory, headaches, resting tremor, history of stroke 

Respiratory: Cough, hemoptysis, severe dyspnea, PPD or IGRA +, foreign born 

Renal: History of renal disease, pruritus 

Rheumatologic: Joint or muscle pain, rash, alopecia 


2USPSTF 2013 recommends annual low-dose chest CT scans for patients aged 55-80 with > 30 pack year smoking history who currently 

smoke or quit < 15 years previously). 

CBC, complete blood count; COPD, chronic obstructive pulmonary disease; ESR, erythrocyte sedimentation rate; FOBT, fecal occult blood test; 
IGRA, interferon-gamma release assay; PMH, past medical history; PPD, purified protein derivative; ROS, review of systems. 


Figure 32-1. Diagnostic approach: unintentional weight loss. 


patients and low-dose chest CT scan for smokers with > 30 pack 
year smoking history unless they quit > 15 years previously). 

Patients without any such clues may benefit from an upper 
endoscopy and an abdominal ultrasound. Figure 32-1 illustrates 
the diagnostic approach. 

Interestingly, an unrevealing initial evaluation is reassuring: one 
study conducted in patients with weight loss showed that among 
those who underwent evaluation, none of those without abnormal 
or concerning findings on the initial evaluation were diagnosed 
with cancer during the study. A more recent, larger study showed 
that cancer may be undiagnosed antemortem but discovered on 
autopsy; this suggests that, while the rate of cancers diagnosed on 
follow-up (after the initial evaluation) is low, cancers may still be 
present and thus warrant ongoing clinical follow-up. 


Differential Diagnosis of Involuntary 
Weight Loss 


The differential diagnosis of weight loss is extensive and best 
organized by system. 
A. Cardiovascular 

1. Heart failure (severe) 


2. SBE 


B. Endocrine 
1. Adrenal insufficiency 
2. Diabetes mellitus 
3. Hyperthyroidism 


C. GI (organized from mouth to rectum) 


1. Poor dentition (50% of patients edentulous by age 65, oral 
problems account for up to 9% of unintentional weight 
loss in adults > 65 years) 


2. Anosmia with decreased pleasure from food, altered 
gustation from another cause 
3. Esophageal disorders 
a. Esophageal stricture or web 
b. Dysmotility 
c. Esophageal cancer 
4. Gastric disorders 
a. Peptic ulcer disease (PUD) 
b. Gastric cancer 
c. Gastroparesis 
d. Gastric outlet obstruction 
5. Small bowel diseases 
a. Mesenteric ischemia (chronic) 
b. Crohn disease 
c. Celiac disease 
d. Bacterial overgrowth syndromes 
e. Lactose intolerance 
6. Pancreatic disease 
a. Acute pancreatitis (or its complications) 
b. Chronic pancreatitis 
c. Pancreatic insufficiency 
d. Pancreatic cancer 
7. Hepatic disease 
a. Hepatitis (viral, alcoholic, nonalcoholic steatohepatitis, 
others) 
b. Cirrhosis 


c. Hepatocellular carcinoma 
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8. Biliary disease: symptomatic cholelithiasis (with food 
avoidance) 
9. Colonic diseases 
a. Chronic constipation (either primary or secondary to 
medications or another process) 
b. Colorectal cancer 
c. Ischemic colitis 
10. Chronic GI infections (more likely in immunocompromised 
persons) 
a. Giardia lamblia 
b. Clostridium difficile 
c. Entamoeba histolytica 
d. 


Viral enteritis with prolonged carriage (especially in 
immunocompromised persons) 


. Hematologic/oncologic 


1. Lung cancer 

2. Pancreatic cancer 

3. GI cancers 

4. Lymphoma 

5. Miscellaneous others 


. Infectious: HIV infection or complications 


| Neurologic 


1. Dementia or cognitive impairment 
2. Stroke 


3. Parkinson disease or parkinsonism 


. Psychiatric 


1. Depression 
2. Anxiety 

3. Bipolar 

4. Schizophrenia 


. Psychosocial 


1. Poverty with food insecurity (15% of patients over age 65 
live below the poverty line) 


2. Isolation 


3. Immobility or inadequate transportation 


. Substance abuse/dependence: 


1. Alcohol use disorder 
2. Opioid use disorder 
3. Other substance use disorder (methamphetamine, others). 


. Renal/metabolic 


1. Uremia 


2. Hypercalcemia 


. Respiratory 


1. Chronic obstructive pulmonary disease (severe) 
2. Bronchiectasis 
3. Tuberculosis 


4. Lung cancer 


. Rheumatologic 


1. Polymyalgia rheumatica 

2. Temporal arteritis 

3. Rheumatoid arthritis 

4. Systemic lupus erythematosus 


5. Sjögren syndrome 
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M. Miscellaneous 
1. Drugs (eg, digoxin, loop diuretics, diltiazem, levodopa, 
metformin, opioids, certain selective serotonin reuptake 
inhibitors [SSRIs], and many others) 


. Medical diets 
. Radiation 


. Chronic pain 


nope WO N 


. Frailty syndrome 


VY 


Mrs. M reports that she has lost weight over the last 
6 months and notes that her appetite is not as good as 
previously. She does not weigh herself and is unsure of how 
many pounds she has lost. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The patient’s relatively nonspecific history is typical of many 
patients complaining of weight loss. Patients report an unspecified 
amount of weight loss that is associated with anorexia. The first 
pivotal step in the evaluation is to verify that weight loss has, in 
fact, occurred. 


Wy 


Mrs. M is new to the clinic and prior weights are unavailable. 
While Mrs. M does not know how many pounds she has lost, 
she does report that her clothes are much too loose and 
she has needed to buy pants that are 2 sizes smaller. 


Mrs. M’s change in clothing size suggests true and significant 
weight loss. The second pivotal step in evaluating patients with 
documented weight loss determines whether the patient has symp- 
toms suggestive of malabsorption, such as diarrhea or floating 
stools. 


y 


Mrs. M does reports that she has a bowel movement daily 
or every other day. She notes no diarrhea, no floating or dif- 
ficult to flush stools, and no change in her bowel habits over 
the last several years. 


Since the history does not suggest diarrhea or malabsorption, 
the third pivotal step in the evaluation of patients with uninten- 
tional weight loss differentiates weight loss due to decreased caloric 
intake or absorption from that due to increased caloric expenditure. 
Mrs. M.’ initial complaint already clarified that her weight loss 
was due to anorexia and decreased caloric intake. The fourth step 
is a comprehensive, system-based approach utilizing a thorough 
history, (including a past medical history, detailed psychosocial 
history, and review of systems), physical exam, basic laboratory 
tests, and completion of her age-appropriate health maintenance 
examinations to search for diagnostic clues. 


Ww 


Mrs. Ms past medical history is unrevealing, including a 
review in the Electronic Health Record. Her psychosocial 
history is also unrevealing. She lives with her husband (who 
is in good health), and they have no difficulty obtaining or 
cooking food. She has never smoked tobacco and drinks 
alcohol rarely. The review of systems is negative in detail. 


On physical exam, Mrs. M looks cachectic and fatigued. 
Her vital signs are normal. HEENT exam reveals no oral 
lesions or adenopathy. Lungs are clear to percussion and 
auscultation. Cardiac exam reveals a normal rate and reg- 
ular rhythm, with a grade Il flow systolic murmur along 
the left sternal border without radiation. Her abdomen is 
scaphoid, without hepatosplenomegaly or mass. FOBT is 
negative. Neurologic exam is normal, including a Mini- Mental 
State Exam on which her score is 29/30. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Unfortunately, like many patients with unintentional weight 
loss, Mrs. M has no specific clues to suggest any particular diag- 
nosis. Given her cachectic appearance (suggesting her weight loss 
is real despite the lack of documentation) and the fact that cancer 
is the most common cause of unintentional weight loss and a 
must not miss hypothesis, it is the leading hypothesis that must 
be evaluated at this point. Her tired appearance also raises the 
possibility of depression (which could be either a primary psychi- 
atric disorder or a reaction to an underlying medical condition). 
Finally, nonmalignant GI disease should also be considered, since 
it is also a common cause of unintentional weight loss. Hyperthy- 
roidism is also on the differential. Table 32-1 lists her differential 
diagnosis. 


Leading Hypothesis: Cancer Cachexia 


Textbook Presentation 


Patients with cancer cachexia often have advanced disease. Weight 
loss in cancer may be due to decreased caloric intake (anorexia), 
increased caloric expenditure, or both. They may have other symp- 
toms specific to their particular malignancy. The cancer may have 
been diagnosed before the weight loss or the weight loss may lead 
to the diagnosis. 


Disease Highlights 


A. Cancer diagnoses account for up to 36% of cases of unexplained 
weight loss. 


B. The most common malignancies associated with weight loss 
are GI, lung, and lymphoma. 


C. Weight loss is one of the most common presenting 
symptoms in patients with lung cancer (comparable to 
cough). It is more frequent than dyspnea, hemoptysis, 
or chest pain. 


D. Unintentional weight loss is common in cancer patients. At 
the time of diagnosis, 24% of patients with cancer have lost 
weight. 


E. Weight loss increases the risk of immobility, deconditioning, 
and adversely affects immunity. The risk of pulmonary 
embolism, pressure injuries (formerly pressure ulcers), and 
pneumonia are increased. 


Table 32-1. Diagnostic hypotheses for Mrs. M. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Cancer 
Stomach Early satiety EGD or upper GI 
study 
Colon Change in stools Colonoscopy 
Hematochezia 
Positive FOBT, iron 
deficiency anemia 
Lung Cough, hemoptysis Chest radiograph, 
History of tobacco use chest CT scan 
Pancreas Abdominal pain Abdominal 
Jaundice, dark urine ultrasound or CT 
(bilirubinuria) scan 


Depression History of loss, complaints PHQ-2 or PHQ-9 
of feeling down, anhedonia, 
personal or family history 
of depression, postpartum 
state, > 6 somatic 
symptoms, overestimation 
of weight loss 


Frailty syndrome Weakness, slowness, low Focused history, 
level of physical activity, self- validated scale 
reported exhaustion, and 
unintentional weight loss 


Dental New ill-fitting dentures, Oral examination 
poor dentition 


Esophageal Dysphagia, odynophagia EGD or upper GI 

disease 

Peptic ulcer Epigastric pain, early satiety, EGD 

disease nausea, melena, NSAID or Helicobacter pylori 
aspirin use breath test or 


stool antigen 


Hyperthyroidism Increased sweating, TSH 
nervousness, goiter, 
tachycardia, atrial 
fibrillation, lid lag or stare, 
fine tremor, hyperactive 
reflexes, exophthalmos 


EGD, esophagogastroduodenoscopy; FOBT, fecal occult blood test; GI, gastrointestinal; 
TSH, thyroid-stimulating hormone. 


Evidence-Based Diagnosis 


A. Patient estimation of weight loss compared to actual 
measurement 
1. In patients who overestimated their weight loss (by more 
than 0.5 kg), cancer was unlikely (6%) and no organic 
cause was found in 73%. 


2. In patients who underestimated their weight loss (by more 
than 1 kg), cancer was diagnosed in 52%. 
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B. Several studies have evaluated the history, physical exam, and 


initial laboratory studies to aid in the detection of cancer in 
patients with unintentional weight loss. 


Laboratory studies usually included a CBC, chemical survey 
(including glucose, calcium, blood urea nitrogen [BUN], 
creatinine, and liver biochemical tests), HIV when appro- 
priate, ESR, TSH, C-reactive protein (CRP), urinalysis, and 
chest radiograph. Several of these studies also incorporated 
abdominal ultrasound. 


. Further work-up was dictated by abnormalities detected in 


the initial evaluation. (For instance, GI evaluation with upper 

endoscopy and colonoscopy would be initiated in patients 

with GI complaints or iron deficiency anemia; hepatobiliary 

and pancreatic imaging would be done in those with abdomi- 

nal pain or abnormal liver biochemical tests, etc.) 

1. Cancer was detected in 14—28% of patients in these 
studies. 


2. The battery was 93% sensitive for the detection of cancer 
in patients with unintentional weight loss. 


3. The rate of occult cancer in patients for whom an initial 
evaluation was unrevealing is low (< 5%). 


Cancer is an unlikely cause of weight loss 
in patients with a negative initial evalua- 
tion (including appropriate follow-up of 
abnormalities). 


Treatment 


A. Nutritional support 


1. In many patients, artificial nutritional support is not 
effective. 


2. Certain subgroups of patients may benefit from nutritional 
support; these are generally patients with a reversible 
mechanical cause leading to inadequate oral intake. 

a. Head and neck cancer (after radiation therapy) 

b. Bowel obstruction 

c. Surgery patients (particularly upper GI tract cancer) 
d. Patients receiving high-dose chemotherapy 


3. Enteral support is strongly favored when possible over 
parenteral nutrition. 


B. Treat underlying malignancy 


C. Medroxyprogesterone and megestrol 


1. Decreases nausea and anorexia and increases weight gain 
2. May increase the risk of thromboembolic events 


3. Other side effects include hyperglycemia, endometrial 
bleeding, edema, hypertension, and adrenal suppression 
and insufficiency 


D. Corticosteroids 


1. Decrease anorexia and nausea 
2. Increase appetite, quality of life, and feeling of well-being 


3. Because of the side effects, corticosteroids are often reserved 
for patients with terminal disease. 


E. A variety of other medications have been tried with limited to 


no success. 
1. Prokinetic drugs (metoclopramide) can decrease anorexia 
and nausea but did not increase appetite or caloric intake. 


2. The cannabinoid dronabinol was less effective than 
progestins. 
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3. Other agents under study include gherlin, melatonin, ATP 
infusions, and oxandrolone. 


4, Studies about the use of cannabis are lacking despite 
increasing availability for medical use. 


MAKING A DIAGNOSIS 


Clearly, a diagnosis is not yet apparent on history or physical exam 
for Mrs. M. The data suggest that when the cause of unintentional 
weight loss is malignant, there are usually clues on history, physical 
exam, or on laboratory testing. You elect to check a CBC, liver 
panel, renal panel, urinalysis, chest radiograph, and screening 
mammogram. Finally, you elect to schedule Mrs. M for a colonos- 
copy, since she has never undergone colon cancer screening. You 
discuss that this is different than usual age-appropriate colon can- 
cer screening, for which she is above the age at which screening is 
still recommended; this is a diagnostic evaluation with a substan- 
tially different pretest probability. 


Vv 


Surprisingly, Mrs. M's laboratory evaluation is normal. Her 
CBC is normal without evidence of iron deficiency anemia 
(which could have suggested gastric or colorectal cancer). 
The chest radiograph is also normal, making lung cancer 
unlikely, particularly in a patient who never smoked. ALT, 
AST, alkaline phosphatase, and bilirubin were normal and her 
kidney function is normal. Her HIV test is negative and there 
was no hematuria on urinalysis (which could suggest renal 
cell carcinoma or bladder cancer). Her mammogram and 
colonoscopy were normal. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, cancer cachexia? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Depression 


Textbook Presentation 


Depression may follow a recognizable loss or occur without a clear 
precipitant. Classically, patients complain of profound sadness, lack 
of interest in activities (anhedonia), sleep and appetite disturbances, 
impaired concentration, and other symptoms. Patients may lose or 
gain weight. Patients may experience suicidal or homicidal thoughts. 


Disease Highlights 


A. Point prevalence of major depressive disorder (MDD) is 
5-13%. Lifetime prevalence of MDD is 16.2%, and minor 
depression is twice as common. 


B. Depression is the second most common condition seen in pri- 
mary care practices and the fourth leading cause of disability. 


C. Recurrences are common, up to 50% in 1 year, and many 
patients require lifelong therapy. 


D. Risk factors for major depression 

1. Prior episode of depression 

2. Postpartum period 

3. Comorbid medical illness 
4, Older age 
5 


. Concomitant neurologic disease 


. Chronic pain 


6 

7. Absence of social support 

8. Female sex (2—3 times more common than in males) 
9. Family history (first-degree relative) 


10. Stressful life events (must be differentiated from adjustment 


disorder) 
11. Substance abuse/dependence 
12. Unemployment and low socioeconomic status 
E. Associated anxiety: 50% of patients with depression have 
anxiety symptoms 
1. 10-20% of patients with MDD have evidence of panic 


disorder and 30-40% have evidence of generalized anxiety 
disorder. 


2. Patients with anxiety and MDD are at higher risk for 
suicide. 
F. Minor depression 
1. 10-18% progress to major depression within 1 year. 
2. 20% have moderate to severe disability. 


Evidence-Based Diagnosis 


A. The DSM-5 criteria for MDD require 5 of the following 
9 criteria (1 of which is depressed mood or anhedonia) for 
at least 2 weeks: 


1. Depressed mood most of the day, nearly every day 


2. Anhedonia with “marked diminished interest or pleasure 
in all or almost all activities” 


3. Significant appetite or weight change (> 5% of body weight 
in 1 month not associated with dieting) 


. Sleep disturbance (insomnia or hypersomnia) 

. Psychomotor agitation or retardation 

. Fatigue 

. Feelings of worthlessness or excessive or inappropriate guilt 


. Impaired concentration 


SAN AW 


. Suicidal ideation 


B. These criteria must be associated with significant distress or 
impaired functioning and not be secondary to substance abuse 
or another medical condition; in addition, there should be no 
prior history of mania (which would be diagnostic of a bipolar 


disorder). 


C. Minor depression requires 2—4 of the above symptoms, 
including anhedonia or depressed mood for > 2 weeks. 


D. There are multiple validated screening tools for depression, 
including the 2-item Patient Health Questionnaire (PHQ-2), 
the 9-item Patient Health Questionnaire (PHQ-9) and the 
Geriatric Depression Scale. 


E. Severity can be estimated using the Hamilton Rating Depres- 
sion Scale. Scores of < 18 are classified as mild to moderate, 
19-22 as severe, and > 23 as very severe depression. 


F. The sadness that accompanies major loss (grief), as in 
bereavement, may be difficult to distinguish from MDD and 
the 2 may coexist. Profound sadness, anorexia, insomnia, and 
weight loss may occur. Features that suggest grief (rather than 
MDD) include: 

1. The ability to have periods of happiness or pleasure in grief 
that is often absent in MDD. 


2. Sadness in grief is often episodic rather than pervasive and 
constant. 


3. In grief, the focus of sadness is typically on loss rather than 
self-loathing or worthlessness seen in MDD. 


G. Screening 


1. Depression is often missed on routine evaluation. In 
patients in whom depression was subsequently diagnosed, 
only 8.8% were found to be depressed during the routine 
interview. 

2. Screening tools increase the identification of patients 
with depression by 2- to 3-fold (an absolute increase of 
10- 47%). Again, specific validated screening tools allow 
for standardization, and are easily used in primary care 
workflows. Furthermore, screening coupled with treatment 
decreases clinical morbidity. 


Depression is frequently missed in unstruc- 
tured clinical encounters. Screening tools are 
invaluable aids to its diagnosis. 


3. Screening is recommended by the US Preventive Services 
Task Force (USPSTE). 
4, 2 screening questions perform as well as more complex tools 
(a positive response to either question is considered positive). 
a. “Over the past 2 weeks, have you felt down, depressed, 
or hopeless?” 


b. “Over the past 2 weeks, have you felt little interest or 
pleasure in doing things?” 

c. Sensitivity, 96-97%; specificity, 57-67%; LR+, 2.2-2.9; 
LR-, 0.04-0.07 


d. Patients with a positive response to either question 
should undergo a full diagnostic evaluation to determine 
if they meet diagnostic criteria for depression and to 
exclude a history of mania. 


5. Clinical clues that might suggest a patient is depressed include 
Recent stress or loss 

. Chronic medical illness, chronic pain syndromes 

> 6 physical symptoms 

. Higher patient ratings of symptom severity 

Lower patient rating of overall health 

Physician perception of encounter as difficult 

Substance abuse (23% have MDD) 


. Functional restriction is greater than explained by their 
medical illness. 


re mo ao op 


= 


The language used to describe their condition is extreme 

(terrible, unbearable, etc). 
je Sleep disturbances 

6. Many medical illnesses cause weight loss and depression 
(eg, 20-45% of patients with cancer are depressed, and 
40% of patients with Parkinson disease are depressed). 
Even in patients with depression, care must be taken before 
ascribing weight loss solely to depression. 


The diagnosis of depression does not exclude 
other serious illnesses causing unintentional 
weight loss. Patients should be monitored to 
ensure weight gain or stabilization following 
treatment of their depression. 


The evaluation of a depressed patient with 
weight loss should include a complete physical 
examination and review of systems to avoid 
premature closure. 
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Treatment 


A. Work-up should include a full psychosocial history, including 
degree of functional impairment, history of domestic violence, 
and a drug history to look for agents that can worsen or 
precipitate depression (opioids, alcohol, interferon, L-dopa, 
corticosteroids, oral contraceptives, propranolol, cocaine). 


B. Patients should be screened for a history of manic symptoms 
that suggest bipolar illness (periods of reduced need for sleep, 
impulsivity, euphoric mood, racing thoughts, increased sexual 
activity, and grandiosity). 


C. Screening tests (ie, TSH, basic metabolic panel, liver bio- 
chemical tests, CBC) are recommended to rule out medical 
conditions (eg, hypothyroidism) that can simulate or cause 
depression. 


D. Assess suicide risk: Ideation, intent, or plan 
1. Have you been having thoughts of dying? 
2. Do you have a plan? 


3. Does patient have the means (eg, weapons) to carry out 
their plan? 


4. Risk factors include 
a. Older men 
b. Psychotic symptoms 
c. Alcohol or other substance abuse 
d. History of prior attempts 
e. Family history of suicide or recent exposure to suicide 


5. Risk factors for suicide attempts in black patients included 
young age (OR 9.4), less than high school education 
(OR 3.6), mood disorder (OR 3.8), anxiety disorder 
(OR 6.0), and substance abuse (OR 4.5). 


6. Emergent psychiatric evaluation should be performed 
in suicidal patients who have risk factors, who appear 
intoxicated, cannot contract for safety, or have poor social 
support. 


E. Pharmacotherapy 
1. Based on the number of symptoms and functional 
impairment 
2. Not influenced by whether or not there is well-defined 
precipitant (ie, stress). Therapy should be strongly 
considered in grieving patients with persistent symptoms of 
MDD for more than 2 months after a loss. 


3. Multiple classes of medications are effective: SSRIs, 
serotonin and norepinephrine reuptake inhibitors (SNRIs), 
tricyclic antidepressants (TCAs), and monoamine oxidase 
inhibitors (MAOIs). 


4. A patient-level meta-analysis reported that pharmacotherapy 
was effective. The benefit is most marked in patients with 
very severe depression (Hamilton Depression Rating Scale 
> 25). The numbers needed to treat are 16, 11, and 4 for 
patients with mild to moderate, severe, and very severe 
depression, respectively. 


5. SSRIs are often used as first-line agents due to low 
frequency of adverse effects and safety in overdose. 
Both SSRIs and SNRIs may cause sexual dysfunction. 
Venlafaxine (an SNRI) can be lethal in overdose. 


6. Caution is recommended in the use of SSRIs in certain age 
groups: 
a. The USPSTF concluded that fair evidence suggests 


that SSRIs increase suicidal behaviors in patients 
18-29 years of age, especially those with MDD who 
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receive paroxetine (OR 6.7; CI, 1.1-149.4). The risk 
was highest in the first month of treatment. 
b. For those age groups, alternative medications or 
psychotherapy may be preferred. 
7. Mirtazapine may be useful in patients with weight loss, 
poor appetite, and insomnia and bupropion may be useful 
in patients with daytime lethargy and fatigue. 


8. TCAs frequently cause troubling anticholinergic side 
effects (including dysrhythmias), significant weight gain 
(> 20 lbs) and are dangerous in overdose, so they are used 
less frequently. High-dose TCAs may increase the risk of 
sudden cardiac death. 


9. MAOIs interact with a variety of tyramine-containing 
foods and medications and may precipitate a hypertensive 
crisis. Typically, only psychiatrists prescribe these. 


10. Patients with a prior history of manic symptoms should be 
referred for psychiatric evaluation prior to the institution of 
antidepressant therapy. Antidepressant therapy can trigger 
mania. 


11. Continue treatment for 6-9 months after clinical recovery. 


12. Patients with multiple recurrences (= 2-3) may require 
lifetime therapy. 


E Psychotherapy 
1. Equally effective as pharmacotherapy in patients with 
mild to moderate depression. Options include cognitive 
behavioral therapy, problem-solving therapy, and 
interpersonal psychotherapy. 


2. Less effective than pharmacotherapy in patients with 
severe depression. Combined psychotherapy and 
pharmacotherapy may be the best option. 


G. Exercise programs may be helpful in older adults with mild to 
moderate depression. 


H. Electroconvulsive therapy is an alternative therapy for patients 
with severe, refractory depression, particularly those with 
psychotic or suicidal features. 


I. Indications for referral include psychotic features; substance 
abuse; panic disorder; agitated, severe, or relapsing depression; 
bipolar features; suicidality; and dysthymia. 


Wy 


Mrs. M reports no unusual stresses or losses. She lives 
with her husband, regularly sees her daughter and other 
family members, and remains actively involved in her church. 
She denies feeling down, depressed or hopeless in the last 
month and denies loss of interest or pleasure in doing 
things. Her score on the PHQ-2 instrument is O. 


Mrs. M’s answers to the screening questions make depression 
highly unlikely (LR- 0.07). Although her appearance seems anti- 
thetical to what you know about hyperthyroidism, you wonder if 
that possibility should be pursued. 


Alternative Diagnosis: Hyperthyroidism 


Textbook Presentation 

Classical symptoms include palpitations, heat intolerance, 
increased sweating, insomnia, tremulousness, diarrhea, and weight 
loss. Signs of hyperthyroidism include sinus tachycardia, systolic 


hypertension, frightened stare, an enlarged goiter, a fine resting 
tremor, and exophthalmos (only if hyperthyroidism is second- 
ary to Graves disease). Other manifestations may include hyper- 
pigmentation, irregular menses, pruritus, and thinning of hair. 
Complications that occur over time include osteoporosis, tracheal 
obstruction or dysphagia (from the goiter), tachyarrhythmias 
(particularly atrial fibrillation), high output heart failure, anemia, 
and proximal muscle weakness. 


Disease Highlights 
A. Prevalence, 0.3%. 


B. Hyperthyroidism is actually an endocrine syndrome caused by 
several distinct pathophysiologic entities (Table 32-2). 


Evidence-Based Diagnosis 


A. History and physical exam 
1. Certain findings of hyperthyroidism are quite specific 
(ie, lid lag and lid retraction) and help rule in the diagnosis 
(specificity, 99%; LR+, 17-32). 
2. However, clinical findings are not highly sensitive. 
Therefore, absent clinical findings do not rule out 
hyperthyroidism. 


a. Goiter is present in 70-93% of cases. 

b. Pulse > 90 bpm is present in 80% of cases. 

c. Lid lag is present in 19% of cases. 

d. Ophthalmopathy is present in 25-50% of patients with 
Graves disease. 

e. Hyperreflexia is variable depending on the age of the 
patient. 


B. Elderly patients 
1. Prevalence of hyperthyroidism in the elderly is 2-3%. 


2. Hyperthyroidism often presents atypically in elderly 
patients. Expected adrenergic findings are often absent, 
whereas atrial fibrillation is more common, resulting in 
the phenomenon referred to as apathetic hyperthyroidism 
of the elderly. Table 32-3 compares the findings in young 
and older patients with hyperthyroidism. 


Consider hyperthyroidism in elderly patients with 
weight loss (OR 8.7), tachycardia (OR 11.2), 
atrial fibrillation, or apathy (OR 14.8). Hyper- 
thyroidism was not even considered initially in 
54% of admitted patients in whom hyperthy- 
roidism was subsequently diagnosed. 


C. Laboratory tests 

1. TSH is the test of choice for hyperthyroidism (in the absence 
of pituitary disease) (sensitivity > 99%, specificity > 99%, 
LR+, > 99, LR-, < .01). 
a. Low TSH usually indicates hyperthyroidism. 
b. Normal TSH usually indicates euthyroidism. 
c. High TSH usually indicates hypothyroidism. 

2. Exceptions to the above occur when the pituitary itself is 
diseased (rare). 
a. Pituitary adenomas can produce TSH, causing 

hyperthyroidism with increased TSH and free T4. 


b. Pituitary dysfunction or destruction (eg, from sarcoidosis 
or tumors) results in hypothyroidism with decreased 
TSH and free T4. 


Table 32-2. Distinguishing features of several hyperthyroid states. 


UNINTENTIONAL WEIGHT LOSS / 569 


Disease Pathogenesis/Important features TSH T4, free T4 or T3 Thyroid Scan and Other Tests 
Graves disease Autoimmune production of antibody (TSI) binds and L T Homogenously increased uptake 
stimulates TSH receptor Elevated TSI 
Exophthalmos (unilateral or bilateral) a unique finding 
in Graves 
Toxic multinodular Most common form in elderly 4 T Patchy increased uptake 
goiter 
Painful subacute Viral or immune inflammatory attack on thyroid resulting 4 T Decreased uptake 
thyroiditis in neck pain, tenderness, fever and release of hormone Elevated ESR 
Toxic adenoma Autonomously functioning benign thyroid nodule 4 T Hot nodule, uptake in rest of 
gland is suppressed 
lodine or Amiodarone’ may cause the release of T4 and T3 4 T Usually decreased uptake 
amiodarone 
TSH-producing Autonomously functioning benign pituitary adenoma t T Diffusely increased uptake 
pituitary adenoma May cause bitemporal hemianopsia 
Galactorrhea develops in 33% of women 
Factitious or Self or provider induced 4 T Decreased uptake 
iatrogenic T4/FTI more elevated than T3 
Thyroglobulin concentration low 
Weight loss Patients may be unaware and not volunteer information 4 T Decreased uptake 


supplements? 


1Amiodarone causes hypothyroidism in 20% of patients by impairing conversion of T4 to T3. 


Thyroglobulin concentration low 


?Some weight loss supplements have been reported to contain thyroid hormone and result in hyperthyroidism. This is rare, but patients should be asked about specifically about any 


supplements they are taking. 


ESR, erythrocyte sedimentation rate; FTI, free thyroxine index; TSH, thyroid-stimulating hormone; TSI, thyroid-stimulating immunoglobulin. 


Table 32-3. Sensitivity of findings in patients with 
hyperthyroidism. 


b. Free T4 is active and more accurately reflects thyroid 
activity than the total T4 (which is affected by the level 
of TBG). The free T4 should be ordered when the 
TSH is abnormal. 


c. Caution should be taken when evaluating thyroid 
hormone levels in acutely ill patients. 

4. Occasionally, patients with hyperthyroidism have isolated 
elevations in T3, (referred to as T3 thyrotoxicosis). In such 
patients, the TSH is still suppressed. 

5. An approach to thyroid function tests is shown in 
Figure 32-2. 


6. Established hyperthyroidism 


a. Certain features can help distinguish the etiology 
of hyperthyroidism, including thyroid-stimulating 


Signs and Patients Aged Patients Aged 

Symptoms 70 Years or Older 50 Years or Younger 
Sinus tachycardia 41% 94% 
Atrial fibrillation 35-54% 2% 
Fatigue 56% 84% 
Anorexia 32-50% 4% 
Weight loss 50-85% 51-73% 
Goiter 50% 94% 
Ophthalmopathy 6% 46% 
Tremor 44-71% 84-96% 
Nervousness 31% 84% 
Hyperactive reflexes 28% 96% 
Increased sweating 24-66% 92-95% 
Heat intolerance 15% 92% 

3. T4 measurements 


a. The total T4 measures the total thyroid hormone in 


the serum, including both the free T4 and T4 bound to 
thyroid-binding globulin (TBG). 


= 


e 


immunoglobulin and radioactive iodine uptake scan 
(see Table 32-2). The two most common causes are 
Graves disease and toxic multinodular goiter. 
Doppler flow can be useful in patients unable to 
undergo the radioactive uptake scan (eg, pregnant 
women). Increased flow correlates with increased 
uptake. 

Premenopausal women should have a pregnancy test 
performed prior to iodine scanning or instituting 
therapy. 

Imaging with ultrasound or occasionally CT 

scan or MRI can be useful in patients with large 
goiters, particularly if there is a suggestion of airway 
obstruction. 
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TSH 


Low 


Normal 


Usually euthyroid 


High 


Normal <> High 


T9 Hyperthyroidism 
Normal High 
Low 
Subclinical en: 
hyperthyroidism T3 thyrotoxicosis 
Secondary or tertiary 
hypothyroidism 


Non-thyroidal illness 


TSH, thyroid-stimulating hormone. 


Low <> High 


Overt Secondary or tertiary 
hypothyroidism hyperthyroidism 
Normal 
Subclinical 
hypothyroidism 


Figure 32-2. Diagnosis of thyroid function disorders. (Reproduced with permission from Muller AF, Berghout A, Wiersinga WM, et al: 
Thyroid function disorders—Guidelines of the Netherlands Association of Internal Medicine, Neth J Med. 2008 Mar;66(3):134-142.) 


Treatment 


A. Beta-blockers can be used primarily to decrease the symptoms 
arising from the sympathetic stimulation including the tremor, 
tachycardia, palpitations, and sweating. 

B. Definitive treatment of hyperthyroidism depends on underly- 
ing etiology. 

1. Graves disease or toxic multinodular goiter: Options 
include antithyroid drugs, radioactive iodine or surgery. 
a. Antithyroid drugs (methimazole, carbimazole and 
propylthiouracil) 
(1) Act rapidly 
(2) Rarely cause agranulocytosis (0.1—-0.3%) 
(3) ~ 40% of patients relapse 
(4) Require frequent monitoring 
(5) Methimazole is preferred over propylthiouracil due 
to its more rapid onset of action and lower incidence 
of hepatotoxicity. However, propylthiouracil is 
preferred for women in their first trimester of 
pregnancy or patients in thyroid storm. 
b. Radioactive iodine 
(1) Used successfully for over 60 years. 
(2) = 21% relapse rate 
(3) Pretreatment with antithyroid drugs is advised for 
some patients. 


(4) Contraindications include pregnancy, lactation, and 
severe ophthalmopathy. 

(5) Results in permanent hypothyroidism and the 
requirement for lifelong thyroid hormone replacement. 

Surgery 

(1) Occasionally used, particularly if the goiter is 
troublesome. 

(2) Pretreatment with antithyroid drugs is advised for 
some patients. 

(3) Results in permanent hypothyroidism and the 
requirement for lifelong thyroid hormone replacement. 

(4) Complications may include hypoparathyroidism, 
recurrent laryngeal nerve damage, and postoperative 
thyroid storm. 


2. Subacute thyroiditis 


a. Aspirin or nonsteroidal anti-inflammatory drugs 


(NSAIDs) decrease thyroid inflammation. Prednisone 
can be used in severe cases. 


. Hyperthyroidism is usually transient and does not 


require antithyroid drugs. Beta-blockers are used 
to decrease symptoms of hyperthyroidism until the 
inflammation subsides. 


. Transient mild hypothyroidism may develop as the 


thyroiditis resolves. Occasionally, treatment with 
levothyroxine is required. 


CASE RESOLUTION 


VW 


Mrs. Ms TSH is completely suppressed (< 0.1 microunits/mL). 
The T4 is elevated at 20 mcg/dL (nl 5-11.6 mcg/dl) and 
the free T4 is 3.6 (nl 0.0-1.8 ng/L). You diagnose primary 
hyperthyroidism. A thyroid scan reveals heterogeneous 
uptake consistent with a toxic multinodular goiter. 


Check the TSH on every patient evaluated for 
weight loss. 
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y 


Due to her advanced age, you elect to have her treated 
with radioactive iodine. Six months later she returns; she 
is taking replacement levothyroxine for the radioactive 
iodine-induced hypothyroidism. Laboratory exam reveals 
that she is euthyroid and she feels well. She has gained 
10 pounds. 


CHIEF COMPLAINT 


PATIENT Z 


Mr. O is a 55-year-old man who complains of weight loss. He 
reports that he has tried for years to lose weight (unsuc- 
cessfully) but that recently he has lost more and more 
weight without effort. He was initially pleased but recently 
has become concerned. He reports that he has lost 
30 pounds in the last 6 months (from 200 Ibs to 170 lbs). 


At this point, what is the leading hypothesis, 
t what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


As noted above, the first pivotal step in the evaluation of unin- 
tentional weight loss is to verify the weight loss. Mr. O has clearly 
suffered from verifiable significant unintentional weight loss. The 
second pivotal step in the evaluation of patients with documented 
weight loss is to determine whether or not the patient is having 
symptoms that suggest malabsorption. 


v 


Mr. O reports no diarrhea, large foul-smelling stools, or diffi- 
cult to flush stools. He reports that he previously moved his 
bowels once a day but lately only once every other day. He 
attributes this to his decreased appetite and decreased 
oral intake. 


Since Mr. O’s weight loss is not obviously secondary to mal- 
absorption, the focus turns to the third pivotal step, which differ- 
entiates weight loss due to decreased caloric intake or absorption 
from that due to increased caloric expenditure. Like many patients 
with weight loss Mr. O clearly notes a decreased oral intake and 
the evaluation focuses on the fourth pivotal step; a comprehensive, 
system-based approach utilizing a thorough history, (including a 
past medical history, detailed psychosocial history, and review of 
systems), physical exam, basic laboratory tests and completion of 


age-appropriate health maintenance examinations to search for 
diagnostic clues that will guide further evaluation. 


Y 


Mr. O notes that he has a decreased appetite and feels 
full quickly after starting to eat. His past medical history 
is unremarkable as he has been well except for mild osteo- 
arthritis of the knee. On psychosocial history, he reports 
that he has not felt down, depressed, or hopeless during 
the past month nor has he been bothered by a lack of inter- 
est in activities. He denies any changes at home and has 
no trouble obtaining food. He has never used tobacco and 
drinks 2 beers about once a month. 


On review of systems, there are no fevers, night sweats, 
swollen lymph nodes, muscle aches, headaches, shortness 
of breath, cough, heat intolerance, palpitations or tremu- 
lousness. There are also no GI symptoms of oral pain, dys- 
phagia, odynophagia, melena, hematochezia, abdominal pain, 
or jaundice. 


His medications include GOO mg of ibuprofen 2-3 times 
a day for mild osteoarthritis of his left knee. Physical exam 
reveals a thin but otherwise healthy appearing middle-aged 
man. Vital signs are normal. The remainder of his exam is 
completely normal. 


Laboratory tests, including CBC with differential, 
hepatic panel, renal panel, urinalysis, CRF, ESR, and TSH, are 
normal. HIV and FOBT are negative. A chest radiograph is 
normal without mass or adenopathy. 


The cause of Mr. O’s weight loss is not immediately obvious. 
However, his early satiety and NSAID use are clues that suggest 
peptic ulcer disease (PUD), gastritis, or gastric cancer. You con- 
sider PUD your leading hypothesis. Gastric cancer is an alternative 
hypothesis, and colon cancer is a must not miss hypothesis given his 
change in bowel habits. Table 32-4 lists the differential diagnosis. 


All medications (prescription, over-the-counter 
and traditional/herbal) should be carefully 
scrutinized in patients complaining of unin- 
tentional weight loss. Some medications cause 
anorexia directly by suppressing appetite, while 
others act through various organ toxicities. 
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Table 32-4. Diagnostic hypotheses for Mr. O. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
PUD Epigastric pain, early EGD 
satiety, nausea, melena, Helicobacter pylori 
NSAID use breath test or stool 
antigen 
Active Alternatives—Most Common 
Stomach cancer Early satiety EGD or upper GI 


Colorectal cancer 


Change in stools 
Hematochezia 
Positive FOBT, iron 
deficiency anemia 


Colonoscopy 


EGD, esophagogastroduodenoscopy; NSAID, nonsteroidal anti-inflammatory drug; 
PUD, peptic ulcer disease; 


Colon cancer causing subtotal obstruction may 
present as a change in bowel habits, either con- 
stipation or diarrhea. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: PUD 


Textbook Presentation 


The pain of PUD is classically described as a dull or hunger-like 
pain in the epigastrium that is either exacerbated or improved by 
food intake. The pain is often worse on waking and may radiate to 
the back. Symptomatic periods often last for several weeks. Nausea 
and early satiety may be seen. 


Disease Highlights 


A. 250,000 cases per year in the United States 


B. Etiology: In the United States, most ulcers are secondary to 
NSAID use, Helicobacter pylori infection or both. The preva- 
lence of H pylori varies widely depending on the region. 


1. 


H pylori infection 


a. 
b. 


C. 


d. 


a. 


Present in 50% of the world’s population 
Asymptomatic in the majority of patients 

Peptic ulcers (in the stomach or duodenum) develop in 
1-10% of infected patients. 


H pylori may also cause atrophic gastritis, intestinal 
metaplasia, and rarely, gastric cancer (0.1-3% of 
infected patients). 


. NSAIDs 


Virtually all NSAIDs increase the risk of PUD, including 
over-the-counter NSAIDs and low-dose aspirin. The risk 
is lower with cyclooxygenase (COX)-2 inhibitors. 


. Ulcer disease develops in 25% of persons who take 


NSAIDs regularly. 


. PUD-related bleeding or perforation is present in 2—4% 


of persons who take NSAIDs regularly. 


. Results in 100,000 NSAID-associated hospitalizations 


in the United States annually, with 7000-10,000 deaths. 


. Gastric ulcers are 5 times more common than duodenal 


ulcers. 


| Ulcers are most likely to occur in the first 1-3 months 


of NSAID use. 


. Risk factors for NSAID-associated PUD include the 


following: 

(1) History of prior PUD 

(2) Age > 65 years 

(3) High-dose NSAID therapy 


(4) Concomitant use of aspirin (low or high dose), 
corticosteroids, or anticoagulants. 


(5) Concurrent H pylori infection 


. NSAIDs may be nonselective, inhibiting both COX-1 


and COX-2, or selective, inhibiting only COX-2. 
(1) Selective COX-2 inhibitors have less GI toxicity. 


(2) However, several selective COX-2 inhibitors increase 
the risk of myocardial infarction and several have 
been withdrawn from the market. Celecoxib is still 
available. 

(3) Alternate strategies to decrease the risk of NSAID- 
related PUD include concurrent use of proton 
pump inhibitors (PPIs) or misoprostol. 


3. Zollinger-Ellison syndrome is a rare cause of PUD 
that results from a tumor secreting gastrin, leading to 
hypersecretion of HCL in the stomach. 

C. Complications 


1. Bleeding, which can vary from massive hemorrhage 
(with hematemesis and melena or hematochezia) to occult, 
chronic, subtle bleeding with iron deficiency anemia 
(see Chapter 19, GI Bleeding). 


2. Perforation 
3. Weight loss 


Evidence-Based Diagnosis 


A. History and physical exam 
1. Pain is not a good predictor of PUD. 


a. Ulcers are often asymptomatic and symptoms are more 


likely with non—NSAID-associated ulcers. 
(1) 60% of NSAID-associated ulcers are asymptomatic. 
(2) 25% of non-NSAID ulcers are asymptomatic. 


. Pain often reflects nonulcer dyspepsia rather than PUD. 


(1) Less than one-third of patients with epigastric 
discomfort have PUD. 

(2) Among patients undergoing endoscopy, patients 
with nonulcer dyspepsia have more severe and 
numerous symptoms than patients with PUD. 


. Surprisingly, several clinical predictors are not good 


at discriminating ulcer from nonulcer dyspepsia 
including: 

(1) Response to antisecretory therapy 

(2) Epigastric tenderness 

(3) The quality of the pain 


2. Best predictors of PUD are a history of NSAID use and 
H pylori infection (Table 32-5). 


Table 32-5. Prevalence of PUD in patients with dyspepsia. 


Neither Helicobacter Current H pylori 

Age pylori nor NSAIDs NSAID use infection 
40 years 1% 5% 20% 
75 years 3% 20% 30% 


NSAID, nonsteroidal anti-inflammatory drug; PUD, peptic ulcer disease. 


When considering PUD, it is critical to ask 
the patient about NSAID use, including both 
over-the-counter and prescription analgesics, 
as well as low-dose aspirin. 


3. The first sign of PUD may be a life-threatening 
complication (hemorrhage or perforation): > 50% of 
patients with serious to life-threatening complication had 
no prior symptom. 

4, Unintentional weight loss may be a sign of a benign gastric 
ulcer. 


a. 31-55% of patients with benign gastric ulcer noted 
weight loss. 

b. -50% lost 10-20 lbs; 21% lost > 20 lb 

c. PUD is found more often in patients undergoing 


esophagogastroduodenoscopy (EGD) for weight loss 
than for dyspepsia. 


A significant number of patients with 
NSAID-induced ulcers do not experience pain. 
Anemia, GI bleeding, early satiety, or weight 
loss can be the only symptom of PUD. 


B. Laboratory studies 
1. H pylori testing 


a. Eradication markedly decreases recurrence of PUD from 
60-100% to < 20%. All patients with documented 
PUD, whether or not they are taking NSAIDs, should 
be tested for H pylori. 

b. Patients with a prior history of PUD who have not 
previously been treated for H pylori should also be 
tested. 

c. Testing for H pylori is also recommended for patients 
with dyspepsia. Eradication is recommended in all 
infected patients. 

d. Options for diagnosing H pylori infection include 
invasive and noninvasive testing. 

(1) Noninvasive 


(a) Urea breath tests and H pylori stool antigen are 
preferred in patients not undergoing EGD. 

(b) The stool antigen test is much more widely 
available than the urea breath test and is used 
much more commonly in practice. 

(c) Serology cannot distinguish prior to current 
infection and is not recommended in most 
cases. 

(2) Invasive 


(a) Rapid urease test and biopsy with microscopic 
examination are preferred in patients undergoing 
EGD, although this is not commonly indicated 
as a first step in patients < 60 years. 
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Table 32-6. Test characteristics for detecting Helicobacter 
pylori infection. 


Test Sensitivity Specificity LR+ LR- 
Invasive tests 
Rapid urease test 90% 95% 18 0.11 
Histology 70% 90% 7 0.33 
Culture 45% 98% 22.5 0.56 
Noninvasive tests 
Urea breath test 95% 95% 19 0.05 
Stool antigen 95% 95% 19 0.05 
Serology 85% 79% 4.0 0.19 


(b) Recent PPIs (within 2 weeks) or recent 
antibiotics (within 4 weeks) may cause false- 
negative urease tests. 

(c) Active bleeding decreases the sensitivity of rapid 
urease tests. Patients with bleeding and negative 
rapid urease tests and negative histology should 
undergo urea breath tests several weeks after 
completing PPI therapy. 

(3) Test characteristics are shown in Table 32-6. 


2. Ulcer diagnosis 


a. 


b. 


EGD is more sensitive than upper GI series (92% vs 

54%) and is useful to rule out other serious pathology. 

Recent guidelines stratify the approach to EGD by 

patient age 

(1) EGD is recommended in patients aged 60 years or 
older with dyspepsia to rule out serious conditions, 
including cancer. 


(2) EGD is not usually recommended in patients 
younger than 60 years with dyspepsia. 


(a) EGD can usually be deferred in favor of 
noninvasive H pylori testing and presumptive 
PPI therapy. 

(b) This includes patients younger than 60 years 
with “alarm features” (anemia, weight loss, 
dysphagia or persistent vomiting). 

i. Alarm features have relatively poor overall 

operating characteristics for the presence 
of organic pathology (gastritis, PUD, or 
neoplasia). 

ii. LR+ of 2.74 

iii. Coupled with the very low prevalence of 
gastric cancer in patients younger than 60 years 
(without a family history or personal risk 
factor placing them at higher risk), endoscopy 
is unlikely to be a cost-effective strategy. 

(c) EGD should be considered in patients younger 
than 60 years with weight loss > 20 pounds, 
rapidly progressive dysphagia, or a combination 
of alarm features. 

(d) This guideline does not apply when alarm 
symptoms are present in the absence of 
dyspepsia; in this case, alarm symptoms should 
be pursued more aggressively. 

(3) A diagnostic approach to dyspepsia is illustrated in 

Figure 32-3. 
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< 60 years! 


Positive 
Treat H pylori 


No 


Symptoms 


Dyspepsia 


Negative 


resolve? 


=| PPI 


Symptoms 
resolve? 


= 60 years 


Test for H pylori 
Stop NSAIDs? 


EGD and 
Abdominal ultrasound 


Consider TCA, prokinetic therapy 


EGD, esophagogastroduodenoscopy; PPI, proton pump inhibitor; TCA, tricyclic antidepressant. 


'EGD should be considered in patients < 60 years with weight loss > 20 pounds, rapidly progressive 
dysphagia, or a combination of alarm features. 


2See text for recommendations. 


Figure 32-3. Diagnostic approach: dyspepsia. 


Treatment 


D. NSAID-associated ulcers 


A. The 3 components of therapy for PUD include eradication 
of H pylori, if present; discontinuation of NSAIDs, if possible; 
and use of PPIs. In addition, gastric ulcers warrant biopsy to 


rule out malignancy. 


B. Regardless of the cause of the ulcer, and the presence or 


absence of bleeding, PPIs dramatically suppress acid secretion 
and are the mainstay of therapy. For patients infected with 


H pylori, PPIs are given during the course of antibiotic 


therapy, longer for larger ulcers (> 1-2 cm) and in patients 


with complications or persistent symptoms. 


C. H pylori eradication 


1. Multiple options: Ideal initial therapy is controversial and 
recommendations are likely to evolve due to changing 


resistance patterns. 


2. Confirming eradication 


a. Increased incidence of H pylori resistance has led to the 
recommendation for posttreatment testing to confirm 
eradication in patients with documented PUD or those 


with recurrent dyspepsia. 


b. Appropriate tests include the stool antigen or urea 
breath tests. Testing should be delayed until 4—6 weeks 


after completing therapy because both PPIs and 
antibiotics can cause false-negative test. 


1. Prevention 


. A variety of options are available to reduce the risk 


of NSAID-associated PUD, including minimizing 

the NSAID dose; avoiding concomitant aspirin, 
corticosteroids, and oral anticoagulants when possible; 
using COX-2 selective inhibitors in patients without 
cardiovascular risk; and adding gastric protection with 
PPIs or misoprostol. 


. PPIs 


(1) Very effective 


(2) Reduce the ulceration rate in high-risk patients (those 
over 65 years or with prior ulcers) from 17% to 5% 
as well as the rate of GI bleeding (relative risk 0.13). 


. Misoprostol 


(1) Similar efficacy to PPIs 


(2) Requires dosing 4 times daily and is frequently 
associated with diarrhea, limiting its usefulness. 


. H,-receptor antagonists are less effective than PPIs. 
. COX-2 inhibitors 


(1) Reduce the rate of ulcers compared with nonselective 
NSAIDs (relative risk 0.26) but appear less effective 
than PPIs (when combined with nonselective NSAIDs). 


(2) Increase the risk of cardiovascular events 


(3) The gastric protection of COX-2 inhibitors is 
eliminated in patients on concurrent low-dose aspirin. 


f. Ineffective strategies for preventing NSAID-associated 
8 P 8 . soe 
gastric ulcers include sucralfate and enteric-coated aspirin. 


g. Patients with recent PUD-related bleeding 


(1) Continuing NSAIDs (nonselective with a PPI or 
COX-2 selective) results in high complication rates. 


(2) The combined use of PPIs with COX-2 inhibitors 
was safe in patients with documented ulcer bleeding 
who did not have H pylori infection. 


h. Current guidelines for ulcer prevention: 
(1) All patients: If prior PUD, test and eradicate H pylori. 


(2) Use lowest dose of NSAID possible for the briefest 
period. 


(3) Prophylactic therapy is stratified based on the 
patient's risk factors for PUD 


(a) Risk factors include age > 65; high-dose 
NSAID therapy; prior history of uncomplicated 
PUD; concomitant aspirin, corticosteroids, or 
anticoagulants 

(b) PPIs or misoprostol are recommended for 
patients with 1-2 risk factors 

(c) For patients with > 2 risk factors or recent or 
complicated PUD: 

i. Requiring low-dose aspirin (for CAD or 
CVD): Avoid all other NSAIDs (including 


COX-2 inhibitors) and use PPI or misoprostol. 


ii. Not requiring low dose aspirin: Avoid 
NSAIDs if possible or alternatively use 
COX-2 inhibitor with PPI or misoprostol. 
2. Documented ulcers 
a. Test for H pylori infection and eradicate if present. 
b. Discontinue NSAIDs if possible, initiate PPI therapy. 
c. Strategies for patients who require continuation of 
NSAIDs (even low-dose aspirin) should include: 
(1) Continue PPI therapy for the duration of NSAID 
(even after H pylori eradication). 
(2) Minimize the dose and duration of NSAIDs. 
(3) Avoid certain high-risk nonselective NSAIDs, such 
as ketorolac, piroxicam, indomethacin, diclofenac, 


sulindac, and naproxen, all of which increase the 
relative risk of PUD. 


E. Follow-up endoscopy 


1. Many authorities recommend posttreatment follow-up 
endoscopy for patients with documented gastric ulcers 
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to rule out an underlying gastric cancer missed on initial 
endoscopy. 


2. This will have the greatest yield in high-risk groups (Asians, 
Hispanics, patients over 55 years, and those with a history 
of H pylori infection without recent NSAID use). 


3. Follow-up endoscopy is particularly important in patients 
with gastric ulcers in whom adequate biopsies were not 
obtained during the initial endoscopy. 


MAKING A DIAGNOSIS 


Given the absence of pain, Mr. O’s history of NSAID use, the early 
satiety, and weight loss convince you to order an EGD. 


y 


The EGD reveals 2 gastric ulcers 1.5 cm in size. Pathology 
reveals organisms consistent with H pylori. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, gastric ulcer? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


You conclude that the likely cause of Mr. O’s weight loss is 
gastric ulcer. You elect to initiate therapy without further testing. 


Altogether, malignant and nonmalignant GI 
diseases are the cause of unintentional weight 
LV loss in 28% of patients. The yield of EGD 
in patients with unintentional weight loss is 
12-44%. EGD should be considered in the 
evaluation of patients with unexplained weight 
loss especially in the absence of epigastric pain 
(which is counterintuitive). 


CASE RESOLUTION 


WV 


Mr. O received eradication therapy, a PFI, and stopped the 
ibuprofen. Three months later, his appetite is excellent and 
his weight is approaching baseline. He is advised to use 
acetaminophen for his arthritis pain and to perform nonim- 
pact physical activities. 


CHIEF COMPLAINT 


PATIENT Y 


Mr. A. is a 62-year-old man who complains of recent weight 
loss. He reports that he has lost 15 pounds over the last 
6- 9 months, and that his clothes no longer fit. He does 
not have diarrhea but does have abdominal bloating and is 
having several large stools a day that are difficult to flush. 
He reports that his appetite is not what it used to be but 


attributes that to his recent separation from his wife. He 
confides that they have not gotten along for years. She 
seemed to blame everything on his drinking, but he assures 
you that alcohol was definitely not a problem. 


At this point, what is the leading hypothesis, 
r what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 
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The first pivotal step in evaluating Mr. A’s unintentional weight 
loss is to verify the weight loss. This is clearly established by his 
history and a review of his medical records. The second step looks 
for symptoms suggestive of malabsorption and although he denies 
frank diarrhea, his large frequent stools raise the possibility of 
GI diseases associated with malabsorption. The third pivotal 
step differentiates weight loss due to decreased caloric intake or 
absorption from that due to increased caloric expenditure and 
the fourth (and pivotal) step reviews the history, physical exam, 
and laboratory studies to look for other clues that might suggest 
a diagnosis. Mr. A's social history raises several possibilities. First, 
you suspect that his drinking is a problem and might be contrib- 
uting to his weight loss. Alternatively, he may be more depressed 
than he acknowledges or simply adjusting to lifestyle changes 
precipitated by his separation. His difficult to flush stools also 
suggests one of a variety of causes of malabsorption. Table 32-7 
lists the differential diagnosis. 


v 


On further questioning, Mr. A reports that he drinks “two 
or 50” alcoholic beverages a night. He proudly states that 
he has never missed work due to a hangover and never 
drinks before noon. When you ask him how much alcohol he 
uses when preparing each drink and whether anyone else 
has commented on his drinking, he gets defensive and 
reminds you he is here because he is losing weight. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Mr. A’s defensiveness increases your suspicion of an alcohol use 
disorder. You wonder how much alcohol consumption is normal, 
what would constitute problem drinking, and how to evaluate him 
more thoroughly for alcohol use disorder. 


Leading Hypothesis: Alcohol Use Disorder 


Textbook Presentation 


Alcohol intake varies from low-risk use to risky use, problem drink- 
ing, abuse, and finally alcohol dependence. Patients with alcohol 
use disorders present along a continuum, from the functioning 
executive to the homeless alcoholic. Psychosocial complications 
include job loss, marital difficulties, loss of driving license, and vio- 
lent behavior. Medical complications may include accidental injury, 
pancreatitis, gastritis, cirrhosis, vitamin deficiency, cardiomyop- 
athy, hypertension, malnutrition, weight loss, and death. Weight 
loss may be multifactorial secondary to decreased caloric intake 
during intoxication or due to alcohol-related illnesses (gastritis, 
pancreatitis, cirrhosis). Alcohol use disorders may be difficult to 
recognize early, when intervention may prevent progression. 


Disease Highlights 


A. Alcohol is responsible for 79,000 deaths per year in the United 
States and alcohol misuse disorders affect 9% of the US popu- 
lation. Causes of alcohol-related deaths include motor vehicle 
accidents, drownings, suicides, cirrhosis, and an increased risk 
of several cancers (esophageal, breast, pharyngeal, laryngeal, 
and hepatocellular cancer). 


B. Women are more likely to deny alcohol-related problems and 
to have associated eating disorders, depression, and panic 
disorders. 


Table 32-7. Diagnostic hypotheses for Mr. A. 


Demographics, Risk 


Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 
Leading Hypothesis 
Alcohol use Quantity of alcohol use Alcohol screen with 
disorder Family or work-related Audit tool or single 

problems question 
Injury Elevated AST or MCV 


Family history of alcoholism 
Resistant hypertension 


Depression History of loss, complaints PHQ-2 or PHQ-9 
of feeling down, anhedonia, 

personal or family history 

of depression, postpartum 

state, > 6 somatic 

symptoms, overestimation 


of weight loss 


Calcifications on 
radiograph and CT 
scan, ERCP 


Chronic 
pancreatitis 


Epigastric pain 

History of alcohol use or 
recurrent acute pancreatitis 
Diarrhea or large difficult to 
flush stools 


Diarrhea 

Chronic abdominal pain 
Family history of IBD 

Jewish descent 

Vitamin B,, deficiency 
Uveitis, erythema nodosum 
Hematochezia, anemia, rectal 
abscess, aphthous ulcers 
Polymicrobial urinary tract 
infection (from fistulae) 


Crohn disease Colonoscopy 


Capsule endoscopy 


Ulcerative Bloody diarrhea Colonoscopy 
colitis Family history of IBD 
Jewish descent 
Uveitis, erythema nodosum, 
arthritis 
Bacterial Diarrhea Quantitative jejunal 
overgrowth Prior bowel surgery, aspirates 


stricture, blind loop 
Chronic pancreatitis 
Small bowel diverticula 


IgA-tTG Ab 
IgA endomysial Ab 


D-xylose breath test 


Diarrhea 

Family history 

lron deficiency anemia 
Dermatitis herpetiformis 


Celiac disease 


AST, aspartate aminotransferase; ERCP, endoscopic retrograde cholangiopancreatography; 
IBD, inflammatory bowel disease; MCV, mean corpuscular volume; 


C. 37% of adults with alcohol abuse or dependence have con- 
comitant mood or personality disorders. 


D. Categories and definitions of patterns of alcohol use (1 drink 
is defined as 12 g of alcohol or 1.5 oz of liquor, 5 oz of wine, 
or 12 oz of beer) 

1. Risky use: Prevalence 4—29%. Criteria: 
a. Men < 65 years: > 14 drinks/wk or > 4 drinks per 
occasion 


b. Women of any age and men > 65 years: > 7 drinks/wk 
or > 3 drinks per occasion 
2. Hazardous drinking: At risk for consequences from 
alcohol 


Evidence-Based Diagnosis 


A. The USPSTF recommends screening all adults for alcohol 
misuse annually. 

1. The 3 recommended screening tools are the 10 question 
Audit tool, the 3 question Audit-C tool (found at http:// 
www.integration.samhsa.gov/clinical-practice/screening- 
tools#drugs) or a single question “How many times in the 
past year have you had 5 or more drinks per day (for men) 
or 4 (for women and persons over 65 years). 

2. An Audit score of > 4 in men (2 3 in women) has a 
sensitivity of 84-85%, specificity of 77-84%; LR+, 4.2; 
LR-, 0.2. 

3. A single positive response to the 1 question tool has a 
sensitivity of 82%, specificity of 79% for unhealthy use; 
LR+, 3.9; LR-, 0.23. 

B. The DSM-5 defines alcohol use disorder as “a problematic pat- 
tern of alcohol use leading to clinically significant impairment 
or distress, as manifested by at least two of the following” over 
a 1-year period: 

1. Alcohol often consumed in larger amounts or over a longer 
period than was intended. 

2. Persistent desire or unsuccessful efforts to cut down or 
control alcohol use. 

3. A great deal of time spent obtaining, using, or recovering 
from alcohol. 

4, Craving, or strong desire to use alcohol. 

5. Recurrent use resulting in failure to fulfill major role or 
obligations. 

6. Continued use despite social or interpersonal problems 
caused by or exacerbated by alcohol. 

7. Important social, occupational, or recreational activities are 
given up or reduced because of alcohol use. 

8. Continued use despite knowledge of a physical or 
psychological problem caused by or exacerbated by alcohol. 

9. Tolerance 


10. Withdrawal 


C. A variety of clinical clues can suggest alcohol misuse, 
including injury; resistant hypertension; family, work, 
or legal problems; violence; depression; substance abuse; 
chronic pain; anemia; thrombocytopenia; or a family 
history of alcoholism. 


D. Laboratory abnormalities (Table 32-8) 


1. A variety of laboratory abnormalities may be seen in 
patients with heavy alcohol use, including an elevated 
AST, GGT, or macrocytosis. 


Table 32-8. Accuracy of detecting unhealthy drinking 
using laboratory tests. 


Sensitivity Specificity LR+ LR- 
Increased GGT 65% 80% 33 0.44 
Macrocytosis 24% 96% 6 0.79 
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2. Elevated levels may increase the suspicion of alcoholism 
but are insensitive and should not be used to rule out 
the diagnosis. That is, patients with alcohol use disorder 
may (and frequently do) have normal liver enzymes and 
complete blood counts. 


3. The sensitivity increases in patients with alcohol 
dependency in whom the diagnosis is increasingly 
obvious. 


E. Patients in whom risky drinking is suspected should be 
asked about symptoms that suggest the alcohol use disorder, 
health problems related to alcohol use (gastritis, pancreatitis, 
alcoholic liver disease [including alcoholic hepatitis and cir- 
rhosis], and resistant hypertension), readiness to change, and 
their pattern of consumption (including average number of 
drinks per day, maximum number of drinks per day, and days 
per week that they consume alcohol). 


Treatment 


A. Brief (6-15 minute) multi-contact counseling interventions 
for persons identified with risky or hazardous drinking has 
been demonstrated to reduce weekly consumption, heavy 
drinking, traumatic injury, and death and is recommended 


by the USPSTE. 


B. Components of effective interventions for hazardous drinkers 
include: 


. Specialty referral 

. Feedback on clinical and laboratory assessment 
. Comparison to drinking norms 

. Discussion of the adverse effects of alcohol 

. Statement of the recommended drinking limits 
. Prescription to “Cut down on your drinking” 


. Patient educational material (www.niaaa.nih.gov) 
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. Drinking diary 


\o 


. Follow-up office sessions and phone contact 


C. Patients at moderate to high risk for alcohol withdrawal 
(a potentially fatal condition) and those with concomitant 
psychiatric disorders (especially suicidal ideation) or unstable 
home environments should be hospitalized in a detoxification 


unit. (See Chapter 11, Alcohol Withdrawal.) 


D. Patients with alcohol use disorder should also receive a referral 
to a specialty treatment center, pharmacotherapy, and support 
groups. 

E. Relapse prevention: Several options 
1. Alcoholics Anonymous (AA), a 12-step program that 

has demonstrated effectiveness in increasing the rate of 
abstinence at 3 years from 43% to 62% 


2. Motivational enhancement therapy 


W 


. Therapy to develop cognitive-behavioral coping skills 

4. Naltrexone, acamprosate, and disulfiram have reduced 
drinking in patients with alcohol dependence. 
Pharmacotherapy is most effective when combined with 
behavioral support. 


5. Treatment of depression and other mental illness, if present. 


MAKING A DIAGNOSIS 


Mr. A's history of “two or so” drinks per night suggest at-risk drink- 
ing. Furthermore, his marital separation, while possibly multifac- 
torial, raises the possibility of alcohol abuse that is interfering with 
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his relationships. You ask Mr. A the screening question if he has 
had 5 or more drinks on any day in the last year. 


W 


Mr. A reports that he probably drinks that much at least 
once a month when he is “partying.” 


Mr. A.’s response increases your concern. You elect to adminis- 
ter the Audit score questionnaire. 


WV 


Mr. A scores 15 (out of a possible 40). He acknowledges 
that he tried to cut down while he was married, but 
since his separation, he no longer feels that restraint. 
He acknowledges that occasionally he hears funny sto- 
ries about himself from these parties that he cannot 
recollect (amnesia). Mr. A also reluctantly reports that 
he received 2 citations for driving while intoxicated 
within the past year. He feels mildly guilty about this but 
assures you he knows better than to make that mistake 
again. He reiterates that he has never missed work due to 
his drinking but did miss several family events because he 
was ‘partying.’ 


Mr. As Audit score, marital difficulties, blackouts, tickets for 
driving while intoxicated, missed social events, and continued use 
despite interpersonal difficulties is diagnostic of an alcohol use dis- 
order. You elect to check a CBC and a liver panel. 


VW 


The CBC shows macrocytosis and the liver panel shows a 
mildly elevated AST and ALT. The elevation in AST is more 
marked than the elevation in ALT, a pattern commonly seen 
in alcoholic liver disease. 


Clearly, Mr. A suffers from alcohol abuse. This may be the sole 
cause or a contributing cause of his unintentional weight loss. You 
elect to initiate a treatment plan and reevaluate him once he is 
abstinent. 


CASE RESOLUTION 


X 


You have a frank discussion of the issues with Mr. A. You 
acknowledge that his marital difficulties are complex but 
that many features of his alcohol use suggest an alcohol 
use disorder. The missed family gatherings, alcoholic black- 
outs, tolerance, tickets for driving while intoxicated, and 
abnormal blood test results all suggest this is a serious 
medical problem. Mr. A confides that he is frightened to go 
“cold turkey, because he feels shaky and agitated whenever 
he stops drinking. You suggest admission to a detoxifica- 
tion unit. Mr. A listens carefully and agrees to be admitted 
to the detoxification unit. 


FOLLOW-UP OF MR. A 


ve 


Two months later, Mr. A returns to your office. His mood is 
clearly better. He proudly reports that he is ‘on the wagon’ 
and feeling better. He attends AA meetings 5-7 nights per 
week. However, he remains concerned about his weight. He 
reports that his appetite is better and he is eating well but 
has not regained any weight. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is 
there a must not miss diagnosis? Given this 


differential diagnosis, what tests should be 
ordered? 


Mr. A’s response to your intervention is rewarding. It is surpris- 
ing that his weight is not improving, particularly in light of his 
improved appetite. During his previous visit, he mentioned dif- 
ficult to flush, large stools and you wonder if part of his weight 
loss is secondary to malabsorption. He continues to have these 
large, difficult to flush stools. You revisit the common causes of 
malabsorption (Table 32-9 and Figure 32-4). 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Mr. A's history of difficult to flush stools but no diarrhea is more 
suggestive of chronic malabsorption than a chronic infectious diar- 
rhea. You review those causes carefully and consider chronic small 
bowel disease (eg, inflammatory bowel disease [IBD], bacterial 
overgrowth, celiac disease) and chronic pancreatitis. 


W 


Mr. A has never been diagnosed with acute pancreatitis. 
He does remember multiple episodes of abdominal pain 
over the years following a night of binging. He did not seek 
medical care but remained at home drinking only clear 
fluids for several days until the pain subsided. He denies 
any history of bowel surgery, family history of IBD, or 
hematochezia. 


Mr. A's history of alcohol abuse and recurrent pain leads you to 
suspect that he may have chronic pancreatitis. This becomes the 
leading hypothesis. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Chronic Pancreatitis 


Textbook Presentation 


Patients typically seek medical attention for long-standing post- 
prandial abdominal pain. Frequent, loose, malodorous bowel 
movements are common, and weight loss occurs. Patients may 
note that several flushes are required to clear the toilet. A prior 
history of alcoholism and acute pancreatitis are clues to the 
diagnosis. 


Table 32-9. Differential diagnosis of chronic diarrhea 
organized by mechanism. 


Most common causes: IBS, lactose intolerance, chronic infections, IBD, 


celi 


ac disease 


Osmotic diarrhea: 


+ Diagnostic clue: increased osmolar gap 


e Lactose intolerance 


+ Mg++ laxatives, antacids 


Fat 


ty diarrhea: 


+ Diagnostic clue: Stool fecal fat 


eC 
cm Gi 
-S 
-B 


eliac disease 
rohn disease 
hort bowel syndrome 


acterial overgrowth 


+ Pancreatic insufficiency 


Inflammatory diarrhea: 


+ Diagnostic clue: Fecal calprotectin, fecal lactoferrin 
- IBD 


+ Infectious 


e Ischemic colitis 


-R 


adiation colitis 


+ Neoplasia 


Secretory diarrhea: 


+ Diagnostic clue: no osmolar gap 


B 


Laxative abuse (nonosmotic laxative) 


acterial toxin 


+ IBD 


°C 


ollagenous colitis 


Ileal bile salt malabsorption 
Microscopic colitis 


Motility disorders: diabetic neuropathy, hyperthyroidism, IBS 


+ Neuroendocrine: Mastocytosis, carcinoid syndrome, VIPoma 


+ Neoplasia: Colon cancer, lymphoma, villous adenoma 


Infecti 
Osmo 
Calcu 


ons include invasive bacteria, Clostridium difficile, TB, HSV, CMV, amebiasis, giardiasis 
ar gap = Measured fecal osmolarity — calculated fecal osmolarity nl < 50 Osm/L. 
ated fecal osmolarity = 2 x (fecal Na* + fecal K*) 


CMV, cytomegalovirus; HSV, herpes simplex virus; IBD, inflammatory bowel disease; IBS, 


irritabl 


e bowel syndrome; TB, tuberculosis. 


Disease Highlights 


A. Usually secondary to recurrent acute pancreatitis, primarily 
from alcohol abuse (70% of adult cases). Less common causes 
in adults include cystic fibrosis, hereditary pancreatitis, ductal 
obstruction (ie, stones, tumor), tobacco use, autoimmune dis- 


e 


ase, hypercalcemia, and hypertriglyceridemia. 


B. Progressive pancreatic destruction results in both exocrine and 


e 


ndocrine insufficiency. 


C. Manifestations include 


1 


. Chronic, disabling, mid-epigastric postprandial pain is 
very common (80—100% of patients) and a major cause 
of morbidity. The pain may radiate to the back and be 
relieved by sitting forward. 
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2. Weight loss secondary to anorexia and malabsorption with 
steatorrhea 
3. Steatorrhea 
a. Defined as fat malabsorption > 14 g/day (nl < 7 g/day 
fecal fat on 75-100 g fat diet. Patients with primarily 
watery diarrhea may excrete up to 13 g/day of 
fecal fat). 
Manifestations include difficult to flush oily stools and 
weight loss. Elderly patients may not have diarrhea. 


= 


c. Floating stools are not specific for steatorrhea. Bacterial 
gas may also cause stools to float. 


p 


Diarrhea may develop secondary to bacterial 
overgrowth, which develops in 40% of patients with 
chronic pancreatitis. 


M 


Diabetes may develop due to the concomitant destruction 
of islet cells. 


a. Ketoacidosis is rare. 


b. Hypoglycemia is common due to loss of glucagon- 
producing pancreatic alpha cells. 


yn 


Complications include pseudocysts, necrosis, obstruction of 
the common bile duct or duodenum, and pancreatic ascites 
(usually from a ductal disruption). Splenic vein thrombosis 

may also develop, leading to gastric varices. 


6. Pancreatic cancer develops in 4% of patients but no 
consensus on screening. 


Evidence-Based Diagnosis 


A. One study reported unintentional weight loss and diarrhea in 
68%, and bloating in 30%. Diabetes was found in 28%. 


B. Laboratory tests 


1. Manifestations may be structural (pancreatic calcifications, 
atrophy, and ductal dilatation) or functional (with 
pancreatic insufficiency). 


2. While patients with advanced disease typically have both 
structural and functional changes, patients with early 
disease may have either just structural changes (diagnosed 
on imaging) or just functional abnormalities (diagnosed 
with secretin testing). 


3. The gold standard is biopsy, which is rarely performed. 


4. Precise sensitivity and specificity are difficult to estimate 
due to the (1) infrequency of biopsy, (2) difficulty 
interpreting results in patients with discordant structural 
and functional changes, and (3) variation of sensitivity and 
specificity with stage of the disease. 


5. Structural changes are typically diagnosed with CT scan, 
endoscopic retrograde cholangiopancreatography (ERCP), 
endoscopic ultrasonography (EUS), or magnetic resonance 
cholangiopancreatography (MRCP). 


a 


CT scan with contrast 


a. Often performed first given availability, although 
MRCP, EUS, and ERCP have similar operating 


characteristics. 


b. CT manifestations include ductal calcifications 
(74-90% sensitive, 85% specific), ductal dilatations, 
and pancreatic atrophy. Pancreatic fluid collections, 
necrosis, or tumors can also be seen. 

c. Pancreatic calcifications are often assumed to be specific 
for chronic pancreatitis but have also been reported in a 
variety of pancreatic tumors. 
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History 


easy bruisability 


Dietary history: Association with milk products, sorbitol-containing mints or gums, caffeine, ruffage 

Medication history: Including over-the-counter medications, antacids, recent antibiotics, metformin 

Social history: Recent travel, alcohol use, risk factors for HIV 

Family history: Jewish descent, family history of IBD or celiac disease 

Clinical clues: Weight loss, stool appearance (bloody, oily), history of pancreatitis, alcohol use, 
manifestations of IBD (hematochezia, erythema nodosum, uveitis, aphthous ulcers, rectal abscess, fever); 

Past medical history: Prior small bowel or gastric resection, cholecystectomy, radiation 


Physical exam: Include comprehensive exam, weight, thyroid and abdominal exam, FOBT. Pallor, edema, 


Laboratory studies: CBC with differential, stool cultures, O & P (or stool Giardia antigen), stool C difficile toxin, 
TSH, LFTs, BMP, serum albumin, cholesterol, HIV if appropriate 


Yes 


! 


Clues 


Y 


No clues 


| Associated milk products 


Lactose intolerance 


difficult to flush/oily stools 


c Incriminating medication c Side effect 
Recent antibiotics, 
cc hospitalization, or c C difficile colitis 
nursing home 
a Recent travel | Amebiasis, giardiasis Test itreat and 
follow-up 
Alcohol abuse, pancreatitis, | p Pancreatic insufficiency 


Hematochezia, positive FOBT, 


fiberoptic sigmoidoscopy, 
secondary gain from illness 


| iron deficiency anemia | ee e 
Resolved? 
Erythema nodosum, uveitis, 
L| family history of IBD, fevers, >| IBD = 
aphthous ulcers, rectal abscess 
Injection drug use, high-risk : : 
|__| p m| AIDS-related infection 
sexual behavior No 
Surgical small bowel resection, Bactonalovorcrowth 
7 history of pancreatitis 9 
Options include: 
Lifelong history of intermittent e Colonoscopy with biopsy _ 
[| diarrhea, constipation, pain §=~—>| IBS e Stool evaluation to categorize 
relieved by defecation mechanism (see Table 32-9) 
e Serum IgA tTG, IgA EMA 
History of eating disorder, e Lactose breath test 
melanosis coli on j Laxative cause e Capsule endoscopy 


e Gl referral 


BMP, basic metabolic panel; FOBT, fecal occult blood test; IBD, inflammatory bowel disease; 
IBS, irritable bowel syndrome; LFTs, liver biochemical tests; O & P, ova and parasite. 


Figure 32-4. Diagnostic approach: malabsorption and diarrhea. 


7. ERCP is invasive and typically reserved for patients in 
whom it might be therapeutic (ie, stenting) (sensitivity, 


75- 95%; specificity = 90%). 


8. Secreting stimulation functional assessment 


a. Typically the most sensitive tests in chronic pancreatitis 
with excellent negative predictive value. 


b. Time consuming, labor intensive, invasive, and not 
widely available 

c. Secretin is administered and the pancreatic secretions 
collected in the duodenum. Peak bicarbonate 
concentration is measured. 

d. Cholecystokinin stimulation of the acini (to produce 
lipase) has also been used. 


e. Greatest utility may be in patients with early chronic 
pancreatitis in whom imaging studies may be normal. 
9. EUS: Using secretin as gold standard, 71% sensitive, 92% 
specific; LR+, 7.9; LR-, 0.32 
10. Other less diagnostic tests 
a. Amylase and lipase are often normal or slightly elevated. 
b. Abdominal radiographs may reveal pancreatic 
calcifications. Sensitivity is only 30%. 
c. Routine abdominal ultrasound is 60-70% sensitive and 
80-90% specific. 
11. MRCP with secretin (used to enhance visualization of the 
pancreatic ducts) is being evaluated for the diagnosis of 
chronic pancreatitis. 


12. Fecal elastase may be low (< 200mcg/g) in patients with 
chronic pancreatitis, but false-positives and false-negatives 
exist. Pooled sensitivity 77%, specificity 88% (LR+, 6.4; 
LR., 0.26) when compared to secretin testing. In patients 
with low risk for exocrine insufficiency, normal value rules 
out pancreatic exocrine insufficiency; in patients at higher 
tisk, false-negative rate may be as high as 10%. 


Treatment 


A. Abstinence from tobacco and drinking alcohol is vital (but not 
universally effective at halting progression). 


B. Pain management 
1. Exclude other causes of increasing or persistent pain 


2. NSAIDs, TCAs, and opioids are often used. Opioid 


dependence is a common problem. 


C. Pancreatic enzymes 
1. Can decrease pain and improve nutritional status. 
2. Give with meals and low-fat diets (< 20 g/day). 


3. Nonenteric-coated enzymes may provide superior pain 
relief. 


4. Coadministration of PPIs is recommended to prevent the 
inactivation of the enzymes. 


D. Patients with diabetes are at risk for hypoglycemia with therapy 
(due to concomitant loss of glucagon production. Diabetes 
should be treated cautiously and metformin should be avoided 
in patients with alcohol use disorder. 


E. ERCP with stenting, and surgery are useful in selected patients 
to relieve obstruction and pain. 


F Treatment of peripancreatic fluid collections and pancreatic 
necrosis require specialty consultation and often require 
endoscopic drainage. 


G. Total pancreatectomy with auto-islet transplantation 
may be considered in specialty centers for younger 
patients with chronic pancreatitis and severe functional 
limitation. 


MAKING A DIAGNOSIS 


W 


A CT scan with contrast of the abdomen reveals multiple 
areas of pancreatic calcifications consistent with chronic 
pancreatitis. Fecal elastase is 84 mcg/g, suggestive of 
pancreatic insufficiency. 
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Have you crossed a diagnostic threshold for 
r the leading hypothesis, chronic pancreatitis? 
Have you ruled out the active alternatives? 


Do other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Bacterial Overgrowth 


Textbook Presentation 


Classically, patients have previously undergone GI surgery that 
resulted in some type of surgical blind loop that allows for bacterial 
multiplication. Patients may experience long-standing diarrhea, 
bloating, and weight loss. 


Disease Highlights 


A. Mechanism of diarrhea is multifactorial. 
1. Bacteria digest carbohydrates producing gas and osmotically 
active byproducts promoting an osmotic diarrhea. 
2. Bacteria and their fatty acid byproducts injure mucosa and 
contribute to diarrhea. 
3. Mucosal injury can lead to lactase deficiency. 
4. Bacterial deconjugation of bile salts interferes with fat 
absorption as well as the absorption of fat-soluble vitamins. 
B. Etiologies 
1. Stasis 
a. Strictures (surgical, Crohn disease, radiation enteritis) 
b. Anatomic abnormalities (surgical blind loops or diverticula) 
c. Dysmotility (diabetic autonomic neuropathy, scleroderma, 
opioid use) 
d. Chronic pancreatitis (obstruction or opioid therapy can 
promote stasis). 


2. Abnormal small to large intestine connections (ie, fistula) or 
resection of ileocecal valve (allows retrograde colonization 
from heavily colonized colon into ileum) 


3. Achlorhydria (ie, PPI therapy or autoimmune) 


4. Miscellaneous (pancreatic insufficiency, cirrhosis up to 
60% of patients, end-stage renal disease) 


C. Bacteria may utilize B,,, leading to B,, deficiency. 


12? 
D. Unusual complications include tetany (due to hypocalcemia) 
and night blindness due to vitamin A deficiency. 


Evidence-Based Diagnosis 


A. Healthy older patients may also have bacterial overgrowth 
without any symptoms, making diagnosis difficult. 


B. Gold standard is quantitative jejunal aspirates demonstrating 
> 10° bacteria/mL. 


C. A variety of tests detect bacterial byproducts in exhaled breath 
as an aid to diagnosis. Since bacteria normally reside in the 
colon, but only in low levels in the small intestine, early peaks 
in the concentration of these byproducts suggest small intes- 
tinal bacterial overgrowth. False-positives and false-negatives 
occur when other conditions increase or decrease bowel transit 
time, respectively. Antibiotics can interfere with the breath tests. 
1. D xylose breath test is usually abnormal secondary to 

bacterial digestion of xylose-releasing radiolabeled C14. 


a. Sensitivity, 30-95%; specificity, 89-100%. 
b. Avoid in fertile women. 
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2. Hydrogen breath tests measure exhaled bacterial hydrogen 
production after patients ingest sugar. 


a. Their accuracy is similar to the xylose tests and avoids 
radioactivity. 

b. Some bacteria produce methane, and this measurement 
may increase accuracy. 


D. Consider bacterial overgrowth if upper GI series demonstrates 
hypomotility, obstruction, or diverticula. 


E. Weight loss may occur without diarrhea. 


E Therapeutic trials of antibiotics may be necessary. 


Treatment 


A. Eliminate drugs that reduce intestinal motility (especially 
opioids) or reduce gastric acidity. 


B. A variety of oral antibiotics have been used for 7—10 days. 
Rotating courses of antibiotics have been used in some 
patients. Rifaximin is a minimally absorbed antibiotic that 


has been useful. 
C. Correct calcium as well as vitamin A, D, K, and B, deficiency. 


D. Minimizing carbohydrates, especially lactose, can be helpful. 


Alternative Diagnosis: Inflammatory 
bowel disease (IBD) 


Crohn disease is a transmural process that may affect the entire GI 
tract from mouth to anus whereas ulcerative colitis is a mucosal 
disease limited to the colon. Both occur more often in patients 
of Jewish descent and among patients with a family history of 
IBD. Extraintestinal manifestations of IBD may include uveitis, 
erythema nodosum, pyoderma granulosum, large or small joint 
peripheral arthritis, ankylosing spondylitis, primary sclerosing 
cholangitis, secondary amyloidosis, and venous thromboembolism. 
Chronic colitis increases the risk of colon cancer in proportion to 
the amount of the colon involved and the duration of disease. 


1. Crohn Disease 


Textbook Presentation 


Common complaints include chronic abdominal pain, diarrhea, 
fever, weight loss, enterocutaneous fistulas, and acute abdominal 
pain (which can mimic acute appendicitis). 


Disease Highlights 


A. Patchy, transmural inflammation can lead to fistula formation, 
phlegmon, strictures with obstruction, perforation, abscess 
formation, and peritonitis. 


B. Manifestations 
1. The disease course is characterized by exacerbations and 
remissions. 


2. Typically presents with insidious onset of symptoms 
of weight loss, diarrhea, and abdominal pain, although 
occasionally acute symptoms (eg, acute toxic megacolon 
or acute ileitis mimicking acute appendicitis) are the 
presenting manifestations of Crohn disease. 

3. Can involve any part of the GI tract with normal “skip areas” 
between involved areas. At presentation: 
a. = 20% of patients had ileitis, 45% ileocolitis, and 33% 

colitis. Upper GI involvement can occur. 

b. = 27% had strictures or perforation 

4. Perianal or rectal fistulas occur in 14-37% of patients. 


5. Diarrhea (with or without gross bleeding), weight loss, 
abdominal pain, and fever are common. 


6. Diarrhea may occur due to 


a. Small bowel disease impairing absorption 
b. Ileal disease 


(1) May decrease bile salt absorption, allowing bile salts 
into the colon, which cause irritation and diarrhea. 


(2) Severe bile salt malabsorption also causes bile salt 
deficiency and steatorrhea. 


c. Bacterial overgrowth secondary to strictures 
7. Obstruction due to strictures 


8. Fistulas may be enterocutaneous fistulas (most commonly 
perianal), enterovesicular (resulting in polymicrobial 
urinary tract infections), enterovaginal, or enteroenteric 
(bowel to bowel). 


9. B,, deficiency (secondary to ileal disease) 
10. Calcium oxalate kidney stones 


a. Normal GI oxalate absorption is limited by intraluminal 
intestinal binding of oxalate to calcium. 

b. Malabsorption increases intraluminal fat. Intraluminal 
fat binds intraluminal calcium decreasing calcium’s 
availability to oxalate. 

c. This leads to increased oxalate absorption. 


d. Increased oxalate absorption causes hyperoxaluria and 
promotes the formation of calcium oxalate kidney stones. 
11. Osteoporosis due to vitamin D deficiency, calcium 
malabsorption, and prolonged corticosteroid therapy. 


12. Gross bleeding is less frequent in Crohn disease than in 
ulcerative colitis. 


13. Aphthous ulcers 


Evidence-Based Diagnosis 


A. When considering a diagnosis of Crohn disease, important 
historical features are changes in weight, abdominal pain, fever, 
a personal history of recent antibiotic or NSAID use (to con- 
sider the likelihood of C difficile- or NSAID-associated colitis), 
symptoms or history of extraintestinal manifestations (uveitis, 
arthritis, or erythema nodosum) and family history of IBD. 


B. The physical exam should include weight (and changes from 
prior); vital signs; and oral, abdominal, rectal, and dermato- 
logic exams. 


C. Initial laboratory studies should include a CBC, comprehen- 
sive metabolic panel, ESR, CRP, vitamin B,,, and folate. 


D. Active infection with the following organisms should be 
excluded in patients with diarrhea: Salmonella, Shigella, 
Campylobacter, Yersinia, Escherichia coli O157:H7, Giardia, 

C difficile, and E histolytica. C difficile has increasing prevalence 
(even in the absence of antibiotic use) and must be excluded prior 
to initiating therapy. 

E. Colonoscopy with ileoscopy and biopsy is often diagnostic but 
may be contraindicated in acute severe colitis. 


F. Upper endoscopy may be useful in patients with concurrent 
dyspepsia. 

G. Diagnostic imaging 
1. A variety of imaging techniques are available to visualize the 


small bowel for diagnosis and are useful in the following 
situations: 


a. When colonoscopy/ileoscopy fails to establish the diagnosis 


b. Evaluation of complications (ie, strictures, abscesses) 
and disease extent 


c. Options include ultrasound, small bowel follow 
through, enteroclysis, CT enterography, CT 
enteroclysis, MR enterography, MR enteroclysis, and 
capsule endoscopy. 


2. The precise role of imaging studies is not yet defined. Local 
expertise and availability may guide choices. 
a. MR enterography 
(1) Avoids radiation 
(2) Can detect abscesses 
(3) May distinguish fibrotic from inflammatory 
strictures 


(4) Recommended as the preferred technique 


(1) Widely available 
(2) Can detect abscesses 


(3) Associated with radiation risks (which may be of 
particular importance in young patients needing 
serial examinations) 


(4) Requires IV contrast with risk of hypersensitivity 
reactions and renal complications. 
c. Capsule endoscopy 
(1) Can visualize aphthous ulcers not visible on MRI 
or CT 


(2) Some studies suggest improved sensitivities over 
MR and CT 
(3) Capsules may get lodged in strictures. 


(4) Guidelines suggest ruling out strictures prior to 
capsule endoscopy with either small bowel follow 
through, CT enterography, or MR enterography. 

(5) A capsule that auto-dissolves has been developed. 


d. Ultrasound is inexpensive but operator dependent and 
cannot provide a comprehensive evaluation of the bowel. 


Treatment 


A. Therapeutic goals include the induction and maintenance of 
remission. 

1. Options include 5-aminosalicylic acid (5-ASA), budesonide 
or conventional corticosteroids, 6-mercaptopurine (6MP), 
methotrexate, antitumor necrosis factor (TNF) therapy, 
cyclosporine, tacrolimus, and natalizumab. 


2. 5-ASA and corticosteroids may be given systemically or 
topically (as enemas or suppositories). 
B. Antibiotics are often necessary for bacterial overgrowth, 
peritonitis, or abscesses (which may also require drainage). 


C. It is vital to rule out concomitant infection with an enteric 
pathogen in a patient presenting with a flare of IBD. Further, 
cytomegalovirus coinfection may be a factor in many flares. 


D. Smoking cessation is associated with a 65% reduction in relapse. 
E. Adjunctive therapy 
1. Treat lactose intolerance if present. 


2. Assess and replete vitamin B ,, folate, vitamin D, zinc, iron, 


and calcium as necessary. 


12” 


3. Total parenteral nutrition may be necessary in patients 
unable to maintain adequate nutrition, although this is 
uncommon and should generally be avoided when possible. 
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4. Bile acid resins for patients with watery diarrhea and ileal 
disease. 


5. Periodic colonoscopy to monitor for colon cancer in 
patients with colonic involvement. 

6. Surgery 
a. 50% of patients require surgery in the first 10 years. 


b. Not curative. High rate of recurrence following surgery 
(10-15%/year clinical recurrence, 80% endoscopic 
recurrence). 


c. Indications include the management of massive 
hemorrhage, fulminant colitis, abscesses, peritonitis, 
obstruction, or disease refractory to medical therapy. 


7. Avoid NSAIDs and opioids if possible. 
8. Vaccinations 
a. Patients should receive influenza, pneumococcal, and 


human papillomavirus vaccines according to published 
recommendations. 


b. Hepatitis B vaccination is recommended in the 
nonimmune patients prior to immunosuppressive or 
anti-TNF therapy. 


c. Live vaccines (Bacillus Calmette-Guérin [BCG]; 
measles, mumps, and rubella [MMR]; oral polio; live 
typhoid; and varicella) should be avoided in patients 
taking immunosuppressants, including corticosteroids. 


Ulcerative Colitis 


Textbook Presentation 


Typically, bloody diarrhea and fecal urgency are the presenting 
symptoms. Like Crohn disease, the clinical course is typically one 
of exacerbations and remissions. 


Disease Highlights 


A. Primarily mucosal disease. (Occasionally, severe inflammation 
may extend deeper, involving muscular layers resulting in dys- 
motility and toxic megacolon.) 


B. Strictly limited to colon, in contrast to Crohn disease. 


C. Starts at rectum and proceeds proximally in a continuous 
fashion; may be limited to rectum or involve rectosigmoid 
or entire colon. Rectal sparing suggests another disease 
(ie, Crohn disease). 


D. Decreased risk among smokers (in contrast to Crohn disease) 


E. Anemia, fever, and increasing diarrhea are seen with more 
extensive disease. 


E Complications 
1. Massive hemorrhage (rare) 
2. Anemia 
3. Toxic megacolon 
4. Stricture 
5. Colon cancer 


a. The cancer risk is increased except in patients with just 
proctitis or very distal colitis. 

b. Increased risk of colon cancer begins 7-8 years after the 
onset of disease. 


Evidence-Based Diagnosis 


A. Sigmoidoscopy or colonoscopy demonstrates loss of vascular 
markings, erythema, friability, and exudates in a continuous 
fashion extending from the rectum proximally. 
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B. Biopsy specimen reveals crypt abscesses, branching crypts, and 
glandular atrophy. 


C. Patients should be asked about travel history or recent antibi- 
otic use that increases the likelihood of bacterial gastroenteritis 
or C difficile colitis. Stool samples should be sent to exclude 
acute infectious processes (Salmonella, Shigella, Campylobacter, 
E coli O157:H7, C difficile, E histolytica). Biopsy is often done 
to exclude cytomegalovirus. 


D. The diagnosis is typically made in patients with characteristic 
endoscopic and pathologic findings in the absence of infec- 
tion. Small bowel imaging can be also useful if Crohn disease 
is considered (small bowel involvement suggests Crohn disease 
since ulcerative colitis does not affect the small bowel). 


E. NSAIDs may cause colitis and their use as a cause of colitis 


should also be excluded. 


Treatment 


A. Patients should be monitored for relapse regularly and asked 
about diarrhea, rectal bleeding, and systemic symptoms. The 
patient’s weight and hemoglobin should be monitored. 


B. Decisions regarding choice of therapy depend on a combina- 
tion of disease location and severity. 

1. Distal disease (descending colon and beyond) can often 
be treated with topical preparations (suppositories or 
enemas). Options include topical preparations of 5-ASA 
or corticosteroids (suppositories, enemas, or foams) or oral 
5-ASA preparations. 

2. More proximal or severe disease requires systemic therapy. 

3. Therapy is also intensified in patients with severe disease 
manifested by greater stool frequency, increased bleeding, 
systemic symptoms (fever, tachycardia, anemia, elevated 
CRP, and elevated ESR) or sigmoidoscopic appearance. 


C. Oral or systemic corticosteroids can be added for more severe 
disease or nonresponders. 


D. Cyclosporine, 6MP, and infliximab have been effective in 
some patients with severe, corticosteroid-refractory disease. 


E. Antibiotics may be useful in select ill patients, particularly 
those with toxic megacolon or peritonitis. 


F. 5-ASA preparations (but not topical corticosteroids) are effec- 
tive at maintaining remission. 6MP and infliximab can also be 
effective. 

G. Surgery (colectomy) is curative. Indications include: 


1. Patients with high-grade dysplasia, carcinoma in situ, or 
cancer on surveillance colonoscopy. Low-grade dysplasia 
should also prompt consideration for colectomy. 


2. Other severe complications including massive hemorrhage, 
perforation, and toxic megacolon. 


3. Intractable disease 


H. Adjuvant therapy 

1. Persistent diarrhea 
a. Test for lactose intolerance. 

b. Avoid fresh fruits, vegetables, and caffeine. 

2. Surveillance colonoscopy for colon cancer for ulcerative 
colitis and Crohn disease begins 8 years after diagnosis and 
then every 1-2 years. 

3. Supplemental iron 

4. Fish oils and nicotine (transdermal) have been 
demonstrated to induce remission in some patients. 


5. Total parenteral nutrition if patients are unable to maintain 
adequate nutrition, but this is to be avoided when at all 
possible. 


6. Antidiarrheals may increase the increased risk of toxic 
megacolon. 


7. Screen patients who have been taking corticosteroids for 
> 3 months for osteoporosis and provide calcium and 
vitamin D supplementation. 


CASE RESOLUTION 


Mr. A's history and CT scan point strongly toward chronic pan- 
creatitis. IBD is possible but unlikely. Since bacterial overgrowth 
can complicate chronic pancreatitis, an empiric trial of antibiotics 
could be given if therapy for chronic pancreatitis is unsuccessful. 


W 


Mr. A is given pancreatic enzymes to take with meals 
and snacks. He subsequently reports that his diarrhea 
and bloating are greatly improved. Six months later he is 
back to his baseline weight and he remains abstinent from 
alcohol. 


REVIEW OF OTHER IMPORTANT DISEASES 
Celiac Disease 


Textbook Presentation 


Classically, chronic diarrhea, steatorrhea, and weight loss are 
present. Iron and vitamin deficiencies may be seen. 


Disease Highlights 


A. Occurs worldwide. Prevalence = 0.5-1% in Northern 
Europeans; affects women 1.5 times more often than men. 


B. Develops only in persons with either the HLA-DQ?2 or 
HLA-DQ8 haplotype. 


1. Develops in only a subset of such patients 


2. Those haplotypes expressed on antigen presenting cell 
surfaces can bind the deaminated gluten peptide found in 
wheat, rye, and barley. 


3. This triggers an abnormal immune response within the 
intestinal mucosa with subsequent mucosal injury, atrophy, 
and malabsorption. 


4, Antibodies develop to gliadin, transglutaminase (tTG), and 
endomysin (EMA). 


C. Clinical manifestations 


1. Usually presents between ages 10 and 40 years, although 
may be recognized in older patients. 


2. Symptoms precipitated by exposure to wheat, rye, or barley 
protein (gluten) and resolve within weeks to months on 
gluten-free diet. 


3. Diarrhea is seen in 27-50% of patients. Patients may also 
have weight loss (6—22%), unexplained iron deficiency 
anemia, osteoporosis, aphthous stomatitis, or abnormal 
liver biochemical tests; however, they also may be 
asymptomatic. 


4. Osteopenia and osteoporosis may develop due to vitamin D 
deficiency and subsequent secondary hyperparathyroidism. 


5. Strongly associated with dermatitis herpetiformis in 
a minority of patients, which develops secondary to 
antibodies against epidermal transglutaminase. 

6. Far more common in patients with trisomy 21. 


7. Increase risk of other autoimmune disorders including 
thyroiditis and type 1 diabetes mellitus. 

8. Patients with celiac disease are at increased risk for 
intestinal adenocarcinoma and enteropathy-associated 
T cell lymphoma. 


Evidence-Based Diagnosis 


A. Diagnostic options include duodenal biopsy (the gold standard), 
serology, and clinical response to a gluten-free diet. 


B. Small bowel biopsy is the gold standard and useful but 
invasive. Strategies can help determine when biopsies are 
necessary. 


C. Serologic testing is highly accurate but not perfect. 
1. Tissue glutaminase antibody (IgA TTG) 
a. Very accurate: 90-98% sensitive, 95-97% specific; 
= LR+ 24, LR- 0.06 
b. Simpler, cheaper, and less operator dependent than 
IgA EMA 
c. Initial test of choice 
2. Endomysial antibody (IgA EMA) also very accurate: 
85-98% sensitive, 97—100% specific; LR+ 61, LR- 0.06. 
3. There are several causes of false-negative serologies, 
including 


a. IgA deficiency: IgG TTG antibodies or deaminated 
gliadin peptide antibodies can be tested when the 
suspicion is high and IgA levels are low or absent. 


Diarrhea, weight loss, 
abdominal pain, 
unexplained iron 

deficiency anemia 


Y 


Consider celiac disease 


IgA tTG, 
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b. Gluten-free diets: IgA TTG and IgA EMA levels fall 


(and may become negative) in patients on gluten-free 
diet. (Increasing titers in patients with celiac disease 
suggest dietary noncompliance.) 
D. HLA typing 
1. Virtually all patients with celiac disease express HLA-DQ2 
or HLA-DQ8 heterodimers. 
a. 100% sensitive but only 57-75% specific 
b. LR+, 2.3; LR-, 0 
2. Celiac disease can be virtually ruled out in patients who are 
negative for HLA-DQ2 or HAL-DQ8. 
3. Maybe useful in patients who instituted a gluten-free 
diet before evaluation in whom IgA tTG and IgA EMA 
antibody levels may be low due to decreased disease activity. 
If the patient expressed neither HLA-DQ haplotype, celiac 
disease could be excluded. 


E. Due to the low overall prevalence of celiac disease, positive 


EMA and tTG serologies do not confirm the diagnosis, 

despite their high specificity. 

1. The positive predictive value ranges from 29% to 76% and 
small bowel biopsy is necessary to confirm the diagnosis. 

2. In contrast, negative EMA and tTG serologies make the 
diagnosis very unlikely (negative predictive value = 99%) 
and essentially rule out the disease. 

3. If concern remains despite a negative result, HLA typing 
could help completely exclude the disease. 

4, One approach is shown in Figure 32-5. 

E Certain patients complain of gluten-related symptoms and 


improvement on a gluten-free diet despite negative serologies and 
biopsy. Such patients may have an ill-defined gluten sensitivity. 


IgA EMA 


Negative 


Suspicion high, 
IgA deficiency or 
patient on gluten- 


No free diet 


Celiac 
disease 


Negative 
ruled out 


Positive 


Positive Celiac 


disease 


Positive 


Figure 32-5. Diagnostic approach: celiac disease. 
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Treatment 
A. Gluten-free diet (no wheat, rye, and barley) 


B. Oats that are uncontaminated with gluten are usually tolerated 
in patients with celiac disease. 


C. Lactose avoidance may be necessary due to concomitant lactase 
deficiency. 


D. Correct iron, folic acid, vitamin B,,, and vitamin D deficiencies. 
E. Pneumococcal vaccine is recommended by some experts. 


FE Corticosteroids or other immunosuppressives have rarely been 
necessary in patients with refractory celiac disease. 


G. Osteoporosis screening is recommended. 
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| have a patient with wheezing or stridor. 
How do I determine the cause? 


Nadia L. Bennett, MD, MSEd 


CHIEF COMPLAINT 


PATIENT W 


Mr. C is a 32-year-old man with occasional wheezing. 


y 


CONSTRUCTING A DIFFERENTIAL DIAGNOSIS 


Wheezing and stridor are symptoms of airflow obstruction caused 
by the vibration of the walls of pathologically narrow airways. 
Wheezing is a high-pitch musical sound produced primarily dur- 
ing expiration by airways of any size. Stridor is a single high-pitch, 
inspiratory sound that is produced by large airways with severe 
narrowing; it may be caused by severe obstruction of any proximal 
airway. 


V 


Distinguishing between wheezing and stridor is essential. 
Typically, patients with either wheezing or stridor describe their 
symptoms simply as wheezing. The physical exam will determine 
whether the patient actually has wheezing or stridor. Because the 
differential diagnosis for airway obstruction is extensive, an ana- 
tomic approach is helpful. 

A. Stridor 


1. Nasopharynx and oropharynx 


What is the differential diagnosis of 
wheezing? How would you frame the 
differential? 


Stridor is often a sign of impending airway 
obstruction and should be considered an 
emergency. 


a. Tonsillar hypertrophy 

b. Pharyngitis 

c. Peritonsillar abscess 

d. Retropharyngeal abscess 
. Laryngopharynx and larynx 

a. 
. Paradoxical vocal cord movement (PVCM) 


Epiglottitis 


b 
c. Anaphylaxis and laryngeal edema 

d. Postnasal drip 

e. Benign and malignant tumors of the larynx and upper 
airway 


f. Vocal cord paralysis 
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3. Trachea 
a. Tracheal stenosis 
b. Tracheomalacia 
c. Goiter 
4. Proximal airways 
a. Foreign-body aspiration 
b. Ingestion or inhalation of caustic materials 
c. Burn injury 
B. Wheezing 
1. Proximal airways: Bronchitis 
2. Distal airways 
Asthma 
. Chronic obstructive pulmonary disease (COPD) 


a. 


Pulmonary edema 

. Pulmonary embolism 
. Bronchiectasis 
Bronchiolitis 

. Heart failure 


mo moan T 


. Sarcoidosis 


v 


Mr. C has been having symptoms for 1-2 years. His symp- 
toms have always been so mild that he has never sought 
care. Over the last month, he has been more symptomatic 
with wheezing, chest tightness, and shortness of breath. 
His symptoms are worse with exercise and worse at night. 
He notes that he often goes days without symptoms. 


Ww 


RANKING THE DIFFERENTIAL DIAGNOSIS 


Figure 33-1 shows an algorithmic approach to the patient with 
wheezing or stridor. The presence of wheezing, chest tightness, and 
shortness of breath are pivotal clues that place asthma at the top of the 
differential diagnosis. Although asthma is by far the most likely diag- 
nosis, other diseases that could account for recurrent symptoms of 
airway obstruction should be considered (Table 33-1). Allergic rhini- 
tis can cause cough and wheezing, but it would be very unusual for it 
to cause shortness of breath. Vocal cord dysfunction, such as PVCM, 
is frequently confused with asthma and can cause recurrent stridor. 
COPD can also cause chronic wheezing and pulmonary symptoms. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is there a 
must not miss diagnosis? Given this differential 
diagnosis, what tests should be ordered? 
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Wheezing Stridor 


Chronic Acute Chronic Acute 


COPD, chronic obstructive pulmonary disease; ENT, ear, nose, and throat; HF, heart failure; PVCM, paradoxical vocal cord movement; 
URI, upper respiratory infection. 


Figure 33-1. Evaluation of the patient with wheezing or stridor. 


Table 33-1. Diagnostic hypotheses for Mr. C. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 


Leading Hypothesis 


Asthma Episodic and reversible airflow  Spirometry 
obstruction Methacholine 
Intermittent wheezing, chest challenge 
tightness, and shortness of Response to 
breath are classic symptoms treatment 


Allergic rhinitis Rhinitis with seasonal Response to 
variation treatment 
Vocal cord Voice pathology accompanies Abnormal vocal 
dysfunction airflow obstruction cord movement 
visualized 


COPD Presence of smoking history Pulmonary 
function tests 


On further history, Mr. C reports that he had asthma as a 
child and was treated for years with theophylline. He was 
without symptoms until he moved 2 years ago. 


He reports that his symptoms are worst when he has 
a cold, when he jogs, and when he is around dogs or cats. 
His most common symptoms are chest tightness and dys- 
pnea. Only when his symptoms are at their worst does he 
hear wheezing. He has never smoked cigarettes. 


On physical exam he appears well. His vital signs 
are BF. 120/76 mm Hg; RR, 14 breaths per minute; 
pulse, 72 bpm; temperature, 56.9°C. His lung exam is 
normal without wheezes or prolonged expiratory phase. 
His peak flow is 550 L/min (37% of predicted). 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: Asthma 


Textbook Presentation 

Asthma commonly presents as recurrent episodes of dyspnea, often 
with chest tightness, cough, and wheezing. Patients usually report 
stereotypical triggers (eg, allergens, cold weather, exercise) and 
rapid response to beta-agonist inhalers. 


Asthma is a common cause of wheezing; however, 
the absence of wheezing by no means excludes 
the diagnosis of asthma. 


Disease Highlights 


A. Definition: The definition of asthma in the National Asthma 
Education and Prevention Program’s Expert Panel Report 
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is “A chronic inflammatory disease of the airways in which 
many cells and cellular elements play a role.” “In susceptible 
individuals, this inflammation causes recurrent episodes of 
wheezing, breathlessness, chest tightness, and cough, partic- 
ularly at night and/or in the early morning. These episodes 
are usually associated with widespread but variable airflow 
limitation that is often reversible either spontaneously or with 
treatment.” 


. Clinical manifestations 


1. Asthma is recurrent and intermittent. 

a. Most patients will have periods with no, or only mild, 
symptoms. 

b. Patients with severe disease will have persistent 
symptoms. 

2. Asthma usually presents during childhood but presentation 
as an adult is not uncommon. 

3. Airway function fluctuates in people with asthma more 
widely than in those without the diagnosis. 

a. Airway function is most commonly measured by peak 
expiratory flow (PEF). 

b. Values are generally lowest in the morning and highest 
at mid-day. 

c. PEF will vary by more than 20% in asthmatic patients 
over the course of the day. 

4, Identifying exacerbating factors and timing of symptoms is 
important. It aids in the diagnosis of asthma (exacerbating 
factors are stereotypical) and in treatment (if the factors are 
avoidable or reversible). 

a. Asthma frequently worsens at night (probably related 
to decreased mucociliary clearance, airway cooling, and 
low levels of endogenous catecholamines). 

b. Asthma frequently worsens with exercise (probably 
related to airway cooling and drying). 

c. Viral infections are a common cause of asthma 
exacerbations. 

d. A long list of airway irritants and occupational agents 
may cause or exacerbate asthma by a number of 
mechanisms: 

(1) Cigarette smoke, perfumes, exhaust 

(2) Corrosive agents (ammonia) 

(3) Pharmacologic agents (organophosphates) 
(4) Reflex bronchoconstriction (ozone) 


(5) IgE-mediated (latex) 


Asthma should be in the differential diagnosis 
of any patient with intermittent respiratory 
symptoms. 


C. Classification: The present classification scheme for asthma 


helps focus attention on the severity of the asthma and 
dovetails nicely with treatment considerations (Table 33-2). 
It should be noted, however, that by necessity this scheme 
simplifies asthma phenotypes and many patients do not fit 
well into a single category. 


. Exacerbations or “flares” 


1. Asthma exacerbations are periods of increased disease 
activity identified by increased 
a. Airflow obstruction 
b. Symptoms 
c. Medication use 
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Table 33-2. Classification of asthma severity. 


Classification Symptoms Lung Function 
Mild Symptoms less than twice a week PEF > 80% of 
intermittent Asymptomatic between predicted 


monthly 
Mild persistent Symptoms between once a day PEF > 80% of 
and twice a week predicted 


monthly 
Moderate Daily symptoms PEF 60-80% of 
persistent Exacerbations limit activity predicted 


exacerbations 
Brief exacerbations 
Nighttime symptoms < twice 


Asymptomatic between 
exacerbations but exacerbations 
may limit activity 

Nighttime symptoms > twice 


Nighttime symptoms > weekly 


Severe Continual symptoms PEF < 60% of 
persistent Symptoms chronically limit predicted 


physical activity 
Frequent nighttime symptoms 


PEF, peak expiratory flow. 


2. Exacerbations may or may not be caused by an identifiable 


trigger. 


3. Management of an exacerbation depends on an accurate 
assessment of the cause of the exacerbation and the risk to 
the patient. 


Evidence-Based Diagnosis 


A. 


e 


There is no single test to diagnose asthma; the diagnosis is 
clinical, based on multiple findings in the history, physical 
exam, and spirometry. 


. Asthma is easily recognized when it presents with intermittent 


wheezing; in fact, the diagnosis is often made by the patient. 


Diagnosing asthma is challenging when it presents in atyp- 
ical ways. Asthma should be high in the differential diag- 
nosis when a patient has any of the following intermittent 
symptoms: 

1. Wheezing 

2. Dyspnea 

3. Cough 

4. Chest tightness 


. The key points in establishing the diagnosis of asthma are: 


1. Episodic symptoms of airflow obstruction 
2. Reversibility of the airflow obstruction 
3. Exclusion of other likely diseases 


. There are not great data on the test characteristics of various 


symptoms of asthma. 


1. One large study interviewed nearly 10,000 healthy, 
community-dwelling people regarding pulmonary 
symptoms in the preceding 12 months. 

a. 225 of these people had asthma, defined as reporting 


that they had asthma and that a medical professional 
had confirmed the diagnosis. 


A b. The test characteristics of the most predictive historical 


features are shown in Table 33-3. 


c. Itis important to note that these test characteristics were 
derived in a healthy population. Specificities would be 
lower in a population containing patients with other 
cardiopulmonary diseases. 


2. In another study, which used a methacholine challenge 
test to diagnose asthma, 90% specificity was achieved for 
making the diagnosis of asthma with the question, “Do you 
cough during or after exercise?” 


F. Other clues that make the diagnosis more likely are outlined 
in the National Asthma Education and Prevention Program's 
Expert Panel Report: 


1. Diurnal variability in PEF (> 20% variability between best 
and worst) 


2. Symptoms occur or worsen in the presence of: 
a. Exercise 
b. Viral infections 
c. Animals with fur or hair 
d. House dust mites 
e. Mold 
f. Smoke 
g. Pollen 
h. Weather changes 
i. Laughing or hard crying 
j- Airborne chemicals or dust 
3. Symptoms occur or worsen at night. 
G. There is some evidence that people with asthma describe their 
dyspnea differently from people with other cardiorespiratory 


diseases. They are more likely to refer to symptoms of chest 
tightness or constriction. 


H. Pulmonary function tests (PFTs) 


Table 33-3. Test characteristics of symptoms for the 
diagnosis of asthma. 


Criteria Sensitivity Specificity LR+ LR- 
Wheezing 74.7% 87.3% 5.77 0.29 
Dyspnea at rest 47.1% 94.9% 9.23 0.56 
Wheezing without URI 59.8% 93.6% 9.34 0.43 
symptoms 
Nocturnal dyspnea 46.2% 96% 11.55 0.56 
Wheezing and 54.2% 95.7% 12.60 0.48 
exertional dyspnea 
Wheezing and dyspnea 65.2% 95.1% 13.30 0.37 
Wheezing and nocturnal 40.9% 97.5% 16.44 0.61 
chest tightness 
Wheezing and 37.5% 98.6% 26.79 0.61 
nocturnal dyspnea 
Wheezing and dyspnea 38.4% 98.7% 29.54 0.62 
at rest 


LR, likelihood ratio; URI, upper respiratory infection. 

Reproduced with permission from Sistek D, Tschopp JM, Schindler C et al: Clinical diagnosis 
of current asthma: predictive value of respiratory symptoms in the SAPALDIA study. Swiss 
Study on Air Pollution and Lung Diseases in Adults, Eur Respir J. 2001 Feb;17(2):214-219. 


1. Spirometry is recommended for patients with suspected 
asthma. The results are useful both as a diagnostic test 
and to provide objective data to be used in determining 
management. 


2. Figure 33-2 shows a schematic diagram of many of the lung 
volumes, capacities, and flows measured in PFTs. 
3. The following all support the diagnosis of asthma: 
a. Decreased forced expiratory volume in 1 second (FEV,) 
b. Decreased FEV /forced vital capacity (FVC) ratio 
c. Reversibility (defined as at least a 200 mL increase in 
FEV, and > 12% improvement with bronchodilators) 
Other tests 
1. Chest radiography is useful mainly in excluding other diseases. 
2. Methacholine challenge 
a. Useful for diagnosing (or excluding) asthma in patients 
who have a suspicious history but normal PFTs 


b. A decrease in FEV, of < 20% has a 95% negative 
predictive value. 


Treatment 


A. The goals of asthma therapy are to 


1. Prevent chronic symptoms (dyspnea, exercise intolerance, 
nighttime wakening) 
2. Maintain normal pulmonary function (assessed by PEF and 
spirometry) 
3. Maintain normal levels of physical activity. 
a. It can be challenging to achieve this goal. 
b. Many patients become accustomed to being limited 
by their breathing and thus may not report that their 
breathing limits their activity. 
4. Prevent exacerbations 


. The National Asthma Education and Prevention Program’s 

Expert Panel Report lists 4 components of asthma care. 

1. Periodic evaluation to assess asthma severity and monitor 
whether asthma control is achieved and maintained. 
This entails accurately diagnosing the severity of patients’ 
symptoms at baseline and during therapy. 
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2. Patient education 


3. Control of environmental factors and comorbid conditions 
that affect asthma. This may include pharmacologic and 
nonpharmacologic interventions for, among others, the 
following: 


a. Tobacco use and secondhand smoke 

b. Air pollution (ozone, SO,, NO,) 

c. Gastroesophageal reflux disease (GERD) 
d. Common allergens 

e. Dander, dust, mold, insects 


It is critical to control diseases and factors that 
exacerbate asthma in order to achieve control 
with the least intensive regimen possible. 


4. Medication use 


a. Medical therapy for asthma itself is aimed at treating 
the factors that cause the disease and its symptoms. 
The drugs are summarized in Table 33-4. 

b. The current guidelines advocate a stepwise approach to 
management. Step 1 is for patients with intermittent 
asthma and steps 2—6 build on one another for worsening 
levels of persistent asthma. 

(1) Step 1: Short-acting beta-2-agonists used as needed. 
(2) Step 2: Low-dose inhaled corticosteroids. 


(3) Step 3: Low-dose inhaled corticosteroids with long- 
acting beta-2-agonists. An alternative at this point is 
medium-dose inhaled corticosteroids. 


(4) Step 4: Medium-dose inhaled corticosteroids with 
long-acting beta-2-agonists. 

(5) Step 5: High-dose inhaled corticosteroids with 
long-acting beta-2-agonists with consideration of 
omalizumab for patients with allergies 


(6) Step 6: High-dose inhaled corticosteroids with long- 
acting beta-2-agonists and oral corticosteroids with 
consideration of omalizumab for patients with allergies 

c. Consideration should be given for escalating therapy 
whenever short-acting beta-2-agonists are being used 
more than twice a week. 


Volume (L) 


oO 
L 


0 1 2 3 4 
Time (sec) 


Figure 33-2. Pulmonary function tests. ERV, expiratory reserve volume; FEF 25-75%, forced expiratory flow measured during exhalation 
of 25-75% of the FVG; FEV, forced expiratory volume in 1 second; FRC, functional reserve capacity; FVC, forced vital capacity; IC, inspiratory 
capacity; RV, residual volume; TLC, total lung capacity; VC, vital capacity; V,, tidal volume. 
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Table 33-4. Pharmacotherapy of asthma. 


Medication 


Purpose 


Common Adverse Effects 


Short-acting 
beta-2-agonists 


Inhaled 
corticosteroids 


Long-acting 
beta-2-agonists 


Omalizumab' 


Leukotriene 
antagonists 


Mepolizumab? 
and 
Reslizumab? 


Systemic 
corticosteroids 


Theophylline 


Immediate relief of 
symptoms 


Mainstay of long-term 
therapy 


Long-term therapy 
when inhaled 
corticosteroids have 
not adequately 
controlled symptoms 
Useful for nocturnal 
symptoms 


For patients with 
allergies and asthma not 
controlled by inhaled 
corticosteroids and long- 
acting beta-2-agonists 


Another option for 
patients with allergies 
and poorly controlled 
asthma 


Another option for 
patients with allergies 
and asthma not 
controlled by inhaled 
corticosteroids and 
long-acting beta-2- 
agonists, targeted to 
persons with multiple 
asthma exacerbations 
over the past year 


Immediate therapy for 
exacerbations or long- 
term therapy in patients 
with refractory asthma 


Similar to long-acting 
beta-2-agonists but 
used less frequently 


‘Monoclonal antibody that binds to IgE. 


?Antileukin-5 agents that bind circulating interleukin-5. 


Tachycardia, jitteriness 


Thrush, dysphonia, 
potentially osteopenia 
at high doses 


Tachycardia, jitteriness 


Injection site reactions, 
viral infections, 
anaphylaxis 


effects 


Herpes zoster, 
headaches, injection 
site reactions 
(mepolizumab); 
oropharyngeal 

pain, anaphylaxis 
(reslizumab); avoid in 
persons with active 
helminthic infections 


Traditional corticosteroid 
side effects (weight gain, 
hyperglycemia, bone loss) 


Dose-related tachycardia, 
nausea, jitteriness 


d. Efforts should always be made to step down therapy 
when control is achieved. 


e. Inhaled tiotropium may be beneficial for patients whose 


asthma is poorly controlled with inhaled corticosteroids 
with long-acting beta-2-agonists. 


C. Refractory asthma: Although most cases of asthma can be well 
controlled, there are patients whose asthma is refractory to the 


At each visit, review a patient's medications 
and symptoms and make an effort to step down 


therapy when possible. 


standard therapy. This may be due to the inherent severity of 
the disease or other factors: 


1. Problem with adherence to prescribed regimen. This includes 


poor inhaler technique (common) and poor understanding 
of the use of maintenance and as-needed medications. 


2. Unrecognized or untreated precipitants, such as GERD, 
sinusitis, and allergies. 


3. Incorrect diagnosis; consider other causes of chronic 
intermittent airway obstruction such as PVCM, COPD, 
or sarcoid. 


4, The presence of rare diseases that can cause or worsen 
asthma, such as eosinophilic granulomatosis with polyangiitis 
(formerly Churg-Strauss syndrome) or allergic 
bronchopulmonary aspergillosis. 


D. Exacerbations 
1. History 
a. Duration of exacerbation 
(1) Exacerbations that are very recent (hours) and mild 
may improve with beta-agonists alone, while more 
established and more severe exacerbations require 
corticosteroids. 


(2) Because early treatment leads to better outcomes, it 
is important that patients monitor their own disease 
and know how to initiate appropriate treatment and 
contact their physician when necessary. 


= 


Precipitants 

(1) Consider if there is a precipitant of the exacerbation 
that needs to be addressed (eg, sinusitis, allergen 
exposure). 


(2) Consider if there is an exacerbating factor that 
hospital admission might alleviate (eg, house painting, 
recent insect extermination). 


c. Severity of disease. The following patients are at risk for 
asthma-related death. Any patient with an exacerbation 
and 1 of these factors require special attention with 
regards to education, monitoring, and care: 

(1) Previous severe exacerbations 


(2) Multiple, recent emergency department visits or 
hospitalizations 


(3) Use of more than 2 canisters of beta-agonist in the 
past month 


(4) Current use or recent discontinuation of systemic 
corticosteroids 


(5) Difficulty perceiving airflow obstruction 

(6) Low socioeconomic status or inner-city residence 
(7) Illicit drug use 

(8) Comorbid medical or psychiatric disease 


Any patient with risk factors for asthma-related 
death who presents with an asthma exacerba- 
tion requires special attention, beginning with 
serious consideration for hospitalization. 


2. Physical exam 


a. The lung exam is generally a poor marker of the severity 
of disease. 

b. Lack of wheezing can either reflect improved or 
worsening airflow. 


Patients whose decreased wheezing is accompa- 
nied by worsening distress, diminished breath 
sounds, or decreased mental status probably have 
worsening airflow obstruction. Conversely, a 
patient whose decreased wheezing is accompanied 
by lessened respiratory distress and normal breath 
sounds likely has improved airflow obstruction. 
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Figure 33-3. Management of asthma exacerbation. (Adapted with permission from National Heart, Lung, and Blood Institute, National 
Asthma Education and Prevention Program. Expert Panel Report 3: guidelines for the diagnosis and management of asthma: full report 2007.) 


3. Other tests during a severe exacerbation) is very worrisome because it 


a. Spirometry is crucial in determining severity of suggests severe airway narrowing and respiratory fatigue. 


exacerbation. c. Chest radiograph is only helpful for identifying the 

(1) A mild exacerbation is defined by symptoms only uncommon concomitant infection or complication (eg, 
with activity and a FEV, or PEF or > 70% of pneumothorax). 
predicted. 4, Treatment of exacerbations. Figure 33-3 is a guide to the 


(2) A moderate exacerbation includes symptoms with management of asthma exacerbations. 


usual activities and a FEV, or PEF 40-69% of 


predicted. MAKING A DIAGNOSIS 
(3) In a severe exacerbation, patients have dyspnea at 
rest and dyspnea that interferes with conversation 
and a FEV, or PEF < 40% of predicted. WW 
Mr. C was scheduled for spirometry and prescribed an alb- 
Spirometry and the history of the patient's prior uterol inhaler. He was told to use 2 puffs as needed as well 
exacerbations are the most important pieces of as 30 minutes before exercise or expected animal exposure. 
information for making admission decisions. On follow-up 6 weeks later, Mr. C reported improvement in 
. : i his symptoms. He was able to exercise without difficulty 
b. Arterial blood gases (ABGs) are useful in patients whose as long ia he was using his inhalers and could spend short 
peak flows are not improving with treatment. ABGs amounts of time around friends’ pets. 
during severe exacerbations should reveal a respiratory (continued) 


alkalosis. A respiratory acidosis (or even a normal PCO, 
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Spirometry revealed an FEV, of 70% of predicted that 
normalized with albuterol. 


At follow up a few months later he reported that he 
was using his albuterol inhaler daily to maintain his asthma 
control. 


Have you crossed a diagnostic threshold 
for the leading hypothesis, asthma? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Mr. C’s clinical history is consistent with asthma. The history of 
childhood asthma both makes asthma the most likely diagnosis 
and makes his complaint of “wheezing” more reliable. The absence 
of wheezing on exam certainly does not exclude the diagnosis of 
asthma. He has intermittent symptoms of wheezing, dyspnea, 
and chest tightness. The presence of exacerbating factors and the 
results of spirometry further raise the likelihood of asthma as the 
diagnosis. 


Because asthma is very common and the initial 
treatment is benign, the treatment threshold is 
low. A therapeutic trial of medication is nearly 
always appropriate. 


CASE RESOLUTION 


The patient’s history and response to therapy confirms the diagno- 
sis of asthma. The patient has no nasal symptoms that would sug- 
gest allergic rhinitis. COPD is unlikely without a smoking history. 
Vocal cord dysfunction will be discussed below and is also unlikely. 
Heart failure is unlikely given the patient’s age, the absence of a 
history of heart disease, and his response to bronchodilators. 


V 


Given the frequency of his use of albuterol, the patient was 
given low-dose inhaled corticosteroids. His symptoms sub- 
sequently improved with only rare need for albuterol. The 
following year, Mr. C's symptoms worsened. His asthma was 
eventually controlled with higher doses of inhaled corticos- 
teroids. He was able to wean these medications after he 
had carpets in his house removed. 


CHIEF COMPLAINT 


PATIENT y 


Mrs. P is a 62-year-old woman who arrives at the emer- 
gency department with shortness of breath and wheezing. 
She says that the symptoms have been present for 3 days. 
The symptoms are present both at rest and with exertion 
and have not improved with an albuterol inhaler. 


She reports that she has had these symptoms intermit- 
tently for 6 years. When the symptoms occur, they generally 
ast for hours to a few days. She had been diagnosed with 
asthma and took long- and short-acting beta-agonists and 
inhaled and systemic corticosteroids, before coming off all 
medications 1 year ago. She stopped her medications out of 
frustration with side effects and perceived lack of efficacy. 
She decided instead to treat herself with yoga and medita- 
tion. She reports no episodes since this decision. 


Presently she denies cough, chest pain, fever, or rhinitis. She 
does report hoarseness that occurs when her breathing is bad. 


Ww 


RANKING THE DIFFERENTIAL DIAGNOSIS 


As discussed above, asthma is very common and should be 
considered in anyone with intermittent pulmonary symptoms. 
The lack of symptom improvement with a beta-agonist and 
the discontinuation of an aggressive asthma regimen without ill 
effects both argue against the diagnosis of asthma in this case. 


At this point, what is the leading hypothesis, 
what are the active alternatives, and is there a 
must not miss diagnosis? Given this differential 
diagnosis, what tests should be ordered? 


In addition, the patient’s complaint of hoarseness is atypical in 
asthma. (Hoarseness does sometimes occur with asthma if there is 
associated GERD, postnasal drip, or vocal cord myopathy caused 
by inhaled corticosteroids.) Determining whether her symptoms 
are wheezing or stridor will help narrow the diagnosis. PVCM is 
a syndrome of episodic adduction of the vocal cords producing 
stridor. The lack of response to bronchodilators and associated 
hoarseness are clues to this diagnosis. GERD is a very common 
diagnosis (see Chapter 9). It can cause and worsen asthma and can 
cause hoarseness via irritation of the vocal cords. It is sometimes 
associated with PVCM. Angioedema occurs when vascular per- 
meability increases leading to tissue edema. Airway compromise 
and stridor can occur. It is usually associated with other signs such 
as facial swelling, tongue swelling, or hives. Table 33-5 lists the 
differential diagnosis. 


WV 


On further history, she reports that her present symptoms 
are moderate for her. Fast medical history is remarkable 
only for depression and hypertension. Her only medication 
is enalapril. She has no known drug allergies. She does not 
smoke cigarettes. 


Is the clinical information sufficient to make a 
diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: PVCM 


Textbook Presentation 


PVCM typically presents as episodic attacks of respiratory distress 
accompanied by wheezing or stridor or both. The respiratory dis- 
tress is often accompanied by voice pathology and does not respond 
to traditional asthma therapy. 


Table 33-5. Diagnostic hypotheses for Mrs. P. 


Demographics, Risk 
Hypotheses Factors, Symptoms Important 
Diagnostic and Signs Tests 
Leading Hypothesis 
Paradoxical vocal Episodic airflow Laryngoscopy 


cord movement obstruction associated demonstrating abnormal 


with stridor vocal cord movement 


Episodic and Peak flow 

reversible airflow PFTs 

obstruction Methacholine challenge 
Response to treatment 


Identification of 
esophageal and 
laryngeal abnormalities 
on endoscopy 


Gastroesophageal 
reflux disease 


May cause or worsen 
asthma and cause 
voice pathology 


Often associated Clinical presentation 
with hives and with or without risk 
causative exposure factors 


Angioedema 


PFTs, pulmonary function tests. 


Disease Highlights 


A. PVCM has gone by many names including vocal cord dys- 
function, episodic laryngeal dyskinesia, Munchausen stridor, 
psychogenic stridor, and factitious asthma. 


B. Most commonly occurs in younger patients (< 35 years) but 
can be seen in any age. 


C. Female predominance 


D. PVCM has been associated with a number of conditions and 
activities including: 
1. Anxiety and other psychiatric conditions 
2. Exercise 
3. Airway injury (iatrogenic, inhalational) 
4. GERD 
5. Neurologic injury 
E. The symptoms are not produced consciously. 


E During asymptomatic periods, there are no abnormalities of 
lung function. 
1. Spirometry is normal. 


2. There is none of the increased variability in airway function 
seen with asthma. 


3. Bronchial provocation tests are normal. 


Evidence-Based Diagnosis 


A. Given the prevalence of asthma and the similarity of the 
presentation, asthma needs to be excluded in any patient 
in whom PVCM is suspected. This is especially true as the 
2 disorders may coexist. 


B. Clues to the differentiation of the diseases are: 
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1. The lack of exacerbating factors (eg, exercise, allergens) and 
diurnal variation seen with asthma. 


. The lack of response to asthma medications. 
. The occasional resolution of symptoms during sleep. 
. The presence of voice pathology during attacks. 


np WwW N 


. The preponderance of auscultatory findings in the neck. 


a. PVCM should really produce inspiratory stridor, as 
opposed to the predominantly expiratory wheezing 
heard with asthma. 


b. In practice, these can be hard to differentiate. 
6. A flattened inspiratory limb on flow-volume loops 
suggesting variable extrathoracic airway obstruction. 
C. The definitive diagnosis is made during laryngoscopy. 
1. There is adduction of the vocal cords during flares. 


2. There is generally normal vocal cord function between flares. 


Treatment 
A. There are no controlled trials of treatments for PVCM. 


B. Speech therapy, concentrating on laryngeal relaxation seems to 
be the most effective therapy. 


C. Psychiatric intervention is suggested for patients with psychi- 
atric illness. 


D. Acute attacks may be quite hard to manage. 
1. Helium/oxygen mixtures have been suggested to obtain 
better flow through the narrowed larynx though there is no 
evidence to support its utility. 


2. Instructing the patient to lay his tongue on the floor of the 
mouth and breathe through pursed lips may also help. 


MAKING A DIAGNOSIS 


X 


On physical exam, the patient is in mild respiratory dis- 
tress. Her voice is hoarse and “squeaky.” Her vital signs are 
temperature, 37.1°C; pulse, 110 bpm; BR 140/90 mm Hg; 
RR, 32 breaths per minute. There is inspiratory and expira- 
tory stridor in the neck transmitted throughout the lungs. 


The remainder of the physical exam was normal. 


PEF is 300 L/min, 70% of predicted. 


Have you crossed a diagnostic threshold for 
r the leading hypothesis, PVCM? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


The physical exam is consistent with stridor and the presence of 
recurrent stridor makes PVCM likely. The other important diag- 
nosis to consider at this point is angioedema. 


Alternative Diagnosis: Angioedema 


Textbook Presentation 


Angioedema presents with the acute swelling of soft tissues, espe- 
cially the face, lips, tongue, larynx, or foreskin. Bowel edema can 
result in abdominal pain. Patients nearly always have a history of 
angioedema or a risk factor for it. 
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Disease Highlights 


A. The onset of angioedema is usually rapid, over minutes to hours. 


B. Angioedema may be caused by: 

1. Medications (angiotensin-converting enzyme [ACE] 
inhibitors and nonsteroidal anti-inflammatory drugs 
[NSAIDs] being, by far, the most common culprits) 

2. Allergic reactions 

3. Hereditary and acquired forms of Cl-inhibitor deficiency 


C. The presentation can range from mild, only sensed by the patient; 
to disfiguring, obvious to the casual observer; to life-threatening. 


D. The diverse causes of angioedema produce symptoms by dif- 
ferent mechanisms, have different presentations, and different 
treatments. 

1. Histamine-related angioedema 
a. Almost always accompanied by pruritus and urticaria 
(hives). 
b. Usually related to an allergic exposure such as an insect 
bite or a food. 
c. Urticaria can also be chronic, caused by allergy, drug 
effect, autoimmune phenomena, or malignancy. 
2. Nonhistamine-related angioedema (caused by elevated 
levels of bradykinin) 
a. Most commonly the result of ACE inhibitor therapy 
b. Deficiency of C1-inhibitor also causes elevated 


bradykinin levels as well as elevated C2b levels, another 
cause of angioedema. 


If angioedema is associated with urticaria, it is 
not due to ACE inhibitor therapy. 


Evidence-Based Diagnosis 


A. A diagnosis of angioedema is clinical, based on the recognition 
of angioedema and associated symptoms. 


B. Angioedema most commonly presents as swelling of the lips, 
tongue, or both. 


C. Figure 33-4 presents a useful algorithm for considering the 
differential diagnosis and treatment of angioedema. 


Treatment 


A. The most critical aspect of the management of angioedema is 
airway stabilization. 


B. All patients receive H,- and H,-blockers as well as 
corticosteroids. 


C. Patients with airway compromise or any intraoral swelling 
should also receive epinephrine. 


D. Patients need to be closely monitored because intubation is 
sometimes necessary. 


E. Patients with Cl-inhibitor deficiency can be treated with 
androgens, which increase the production of C1-inhibitor, 
or Cl-inhibitor concentrate. Patients with Cl-inhibitor defi- 
ciency should also be counseled on avoiding estrogen contain- 
ing medications. 


ACE-I, angiotensin-converting enzyme inhibitors; NSAIDs, nonsteroidal anti-inflammatory drugs. 


Figure 33-4. Differential diagnosis and treatment of angioedema. 


CASE RESOLUTION 


WV 


A helium oxygen mixture was given to the patient briefly 
before laryngoscopy was performed. The findings on laryn- 
goscopy were consistent with PVCM. The patient was coun- 
seled in the emergency department on ways to improve her 
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airflow and symptoms subsided over the next hour. The 
patient spent 2 days in the hospital, experiencing only 
1 mild episode of dyspnea during the period of observation. 


Laryngoscopic findings can make the diagnosis of PVCM. Except 
for her use of an ACE inhibitor, there is little evidence to support 
angioedema; the patient has no facial swelling, and there are no 
consistent findings on laryngoscopy. 


CHIEF COMPLAINT 


PATIENT y 


Mr. S is a 50-year-old man who arrives at the emergency 
department with sore throat, fever, and wheezing. He 
reports being well until 2 days ago when his sore throat 
started. Over the last 2 days, the sore throat became pro- 
gressively more severe and he lost his voice. On the morning 
of admission, a fever of 38.0°C and wheezing developed. He 
was also unable to eat because of the pain. He has never had 
similar symptoms. 


Ww At this point, what is the leading hypothesis, 
what are the active alternatives, and is there a 
must not miss diagnosis? Given this differential 

diagnosis, what tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The pivotal points in Mr. S’s presentation are the acuity of the ill- 
ness and the fever. Both of these points make an infectious etiology 
likely. Because the symptoms are not recurrent, asthma (the most 
common cause of airway obstruction) is unlikely. Acute infectious 
causes need to be considered first. These include common con- 
ditions, such as pharyngitis, and rare but serious causes, such as 
epiglottitis and retropharyngeal abscess. Angioedema is possible, 
but the infectious symptoms (fever and pain) and the lack of visible 
swelling make this less likely. Aspiration of a foreign body could 
cause either a pneumonia or infection of the soft tissues of the neck 
resulting in fever. Table 33-6 lists the differential diagnosis. 


yy 


On physical exam, Mr. 9 is in obvious distress. He is uncom- 
fortable, is sitting upright, and speaks in a muffled voice. His 
vital signs are temperature, 58.5°C; pulse, 110 bpm; BF, 
128/88 mm Hg; RR, 18 breaths per minute. Examination 
of the oropharynx is notable only for mild tonsillar edema 
without exudates. There is diffuse cervical lymphadenopa- 
thy and significant tenderness over the anterior neck. The 
neck is supple. Lungs are clear, but there is stridor trans- 
mitted from the neck. 


diagnosis? If not, what other information do 


Is the clinical information sufficient to make a 
WV you need? 


Table 33-6. Diagnostic hypotheses for Mr. S. 


Demographics, Risk 
Diagnostic Factors, Symptoms Important 
Hypotheses and Signs Tests 


Leading Hypothesis 


Sore throat often with 
fever, exudates and 
lymphadenopathy 


Clinical exam 
Throat culture 


Pharyngitis 


Epiglottitis Sore throat with muffled Direct visualization 
voice, stridor, and with laryngoscopy 
anterior neck tenderness 

Retropharyngeal Similar to epiglottitis with Lateral neck 

abscess more prominent neck radiograph or CT 


symptoms (stiff, painful) scan of the neck 


Foreign body 
aspiration 


Documentation of 
foreign body directly 
or radiographically 


Usually history of acute- 
onset pain or airway 
obstruction 


The patient’s physical exam clarifies the picture; Mr. S has 
stridor. In a patient with acute stridor and infectious symptoms, 
epiglottitis and retropharyngeal abscess must top the differential 
diagnosis. 


Leading Hypothesis: Epiglottitis 


Textbook Presentation 


Fever and sore throat are usually the presenting symptoms. There 
can be evidence of varying degrees of airway obstruction including 
wheezing, stridor, and drooling. The disease has become signifi- 
cantly less common in children since the development and use of 
the Haemophilus influenzae B vaccine. 


Disease Highlights 


A. Epiglottitis is an infectious disease, classically caused by H 
influenzae, which causes swelling of the epiglottis and supra- 
glottic structures. 


B. Because epiglottitis can rapidly cause airway compromise, the 
diagnosis should always be considered an airway emergency. 


C. The classic presentation is a patient with sore throat, muffled 
“hot potato” voice, drooling, and stridor. 
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D. H influenzae is cultured in only a small percentage of adult 
patients; respiratory viruses are the likely cause of most cases 
of epiglottitis. 


E. Early in its course, epiglottitis may resemble pharyngitis. 


Evidence-Based Diagnosis 
A. The gold standard for diagnosis is visual identification of 
swelling of the epiglottis. 

1. Otolaryngology consultation is thus mandatory if there is a 
suspicion for the disease. 

2. Visualization can be achieved with direct or indirect 
laryngoscopy. 

3. In patients with signs of severe disease (eg, muffled voice, 
drooling, and stridor), an experienced physician should 
perform direct laryngoscopy and be prepared to intubate 
the patient or perform a tracheostomy (if airway control 
cannot be obtained). 


B. The classic symptoms of muffled voice, drooling, and stridor 
are seen rarely and signify imminent airway obstruction. 


1. Stridor and the patient sitting in an erect posture are 
independent predictors of subsequent airway intervention. 


2. The test characteristics of these signs for airway 
intervention are: 


a. Stridor: Sensitivity, 42%; specificity, 94%; LR+, 7; 
LR-, 0.61. 


b. Sitting erect at presentation: Sensitivity, 47%; specificity, 
90%; LR+, 4.7; LR-. 0.59. 
C. Common symptoms and signs of epiglottitis (prevalence given 
in parentheses) 
1. Sore throat (95%) 

. Odynophagia (94%) 
. Muffled voice (54%) 
. Pharyngitis (44%) 
. Fever (42%) 
. Cervical adenopathy (41%) 
. Dyspnea (37%) 
. Drooling (30%) 
. Sitting erect (16%) 
. Stridor (12%) 
D. Lateral neck films, a commonly used diagnostic tool, have a 


sensitivity of about 90%. The classic finding is the “thumb 
sign” of a swollen epiglottis. 
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A normal lateral neck film does not rule out 
epiglottitis. Laryngoscopy should be performed 
in a patient with a high clinical suspicion of 
epiglottitis, even if the neck film is normal. 


Treatment 


A. Airway control 
1. All patients should be admitted to the intensive care unit 
(ICU) for close monitoring. 


2. Patients with signs or symptoms of airway obstruction 
should be intubated electively. 


3. Elective intubation is preferred because intubation in a 
patient with epiglottitis can be very difficult. 


4. Some advocate prophylactic intubation of all patients. 


B. Epiglottitis is an airway emergency. 
1. Patients need to be monitored closely and not left alone 
until the airway is stable. 
2. Patients should be accompanied to radiology or other 
testing. 
C. Antibiotics 
1. Antibiotics must be effective against H influenzae. 


2. Second- or third-generation cephalosporins are usually 
recommended. 


MAKING A DIAGNOSIS 


Mr. S’s history is very concerning. His upright posture, voice 
changes, and stridor not only strongly suggest epiglottitis but also 
imminent airway closure. Foreign-body aspiration does not fit the 
history. Retropharyngeal abscess remains a possibility. 
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Given the concern for epiglottitis, lateral neck films were 
obtained, and an otolaryngologist was called to examine the 
patients upper airway. 


Have you crossed a diagnostic threshold for 
the leading hypothesis, epiglottitis? Have 
you ruled out the active alternatives? Do 


other tests need to be done to exclude the 
alternative diagnoses? 


Alternative Diagnosis: Retropharyngeal Abscess 


Textbook Presentation 


Retropharyngeal abscess can be seen in either children or adults. 
Patients usually have symptoms similar to those seen in epiglot- 
titis but commonly have a history of a recent upper respiratory 
infection or trauma from recently ingested materials (bones), or 
procedures (pulmonary or gastrointestinal endoscopy). 


Disease Highlights 
A. Symptoms that suggest retropharyngeal abscess rather than 
epiglottitis are: 
1. Patients with retropharyngeal abscesses often will sense a 
lump in their throat. 


2. Patients are often most comfortable supine with neck 
extended (very different from epiglottitis). 


Evidence-Based Diagnosis 


A. The diagnosis of retropharyngeal abscess is made when a 
thickening of the retropharyngeal tissues is seen on lateral 
neck radiographs. 


B. Radiographs are probably not 100% sensitive, so when radio- 
graphs are normal and clinical suspicion is high, CT scanning 
should be done to verify the diagnosis. 


Treatment 
A. Retropharyngeal abscesses are usually polymicrobial. 
B. Treatment is both medical and surgical. 


1. Surgical drainage should be accomplished as soon as possible. 


2. Many antibiotics have been suggested. Coverage of gram- 
positive organisms and anaerobes make clindamycin a 
common choice. 


CASE RESOLUTION 


7 


The patients lateral neck radiograph showed probable acute 
epiglottitis with a thumb sign. An otolaryngologist visualized 
an inflamed and edematous epiglottis and, given the patient's 
symptoms and severity of the visualized airway obstruction, 
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placed an endotracheal tube. Mr. S was admitted to the 
ICU and treated with a second-generation cephalosporin. 
Cultures of the blood and epiglottis were negative. 


The patient’s infection was diagnosed on the lateral neck radio- 
graphs. Intubation was necessary because the patient had signs and 
symptoms of airway obstruction. The obstruction was visualized 
on laryngoscopy. 


CHIEF COMPLAINT 


PATIENT W 


Mrs. A is 52-year-old woman who comes to your office 
with shortness of breath and wheezing. She reports that 
her symptoms have been present for about 2 years. She 
reports almost constant, mild dyspnea that is worst with 
exercise or when she has a cold. Only rarely does she feel 
“nearly normal” She also complains of a mild cough produc- 
tive of clear sputum. She does not feel that her cough is 
much of a problem as it is significantly better since she 
stopped smoking 2 years ago. 


At this point, what is the leading hypothesis, 
r and what are the active alternatives? What 


other tests should be ordered? 


RANKING THE DIFFERENTIAL DIAGNOSIS 


The pivotal points in this case are the patients chronic dyspnea, 
wheezing, and smoking history. COPD and asthma should be high 
in the differential diagnosis. Heart failure is also a possibility. The 
patients smoking history is a risk factor for coronary disease, the 
most common cause of heart failure. As noted in Chapter 15, Dysp- 
nea, heart failure frequently complicates COPD or is misdiagnosed 
as the pulmonary disease, especially when a patient presents with 
dyspnea. Bronchiectasis could cause symptoms of dyspnea, cough, 
and sputum production, but the patients sputum production seems 
to be a minor symptom (rather than a predominant symptom as is 
usually the case in bronchiectasis). Tuberculosis should probably be 
considered in the differential, since it can cause chronic cough and 
dyspnea. Given the chronic nature of the symptoms, if tuberculosis 
were the cause, weight loss and other constitutional signs would be 


expected. Table 33-7 lists the differential diagnosis. 
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Mrs. A reports a GO pack-year history of smoking. She 
stopped 2 years ago, after smoking 2 packs a day for 
30 years, when her chronic cough began to worry her. She 
reports that she still coughs but only rarely brings up 
sputum. 


She has not experienced fever, chills, weight loss, or 
peripheral edema. She does say that when her breathing is 
bad, it is worse when lying down. She has never had symp- 
toms consistent with paroxysmal nocturnal dyspnea. 


Table 33-7. Diagnostic hypotheses for Mrs. A. 


Demographics, Risk 
Factors, Symptoms Important 
and Signs Tests 


Diagnostic 
Hypotheses 


Leading Hypothesis 


COPD Chronic irreversible 
airway obstruction with 
a smoking history 


Spirometry and 
sometimes imaging 


Asthma Episodic and reversible Peak flow 
airflow obstruction PFTs 
Methacholine 
Challenge 


Response to treatment 


HF Presence of risk factors 
and consistent physical 
exam findings 


Bronchiectasis Chronic, heavy, purulent CT scan of the chest 


sputum production 


COPD, chronic obstructive pulmonary disease; HF, heart failure; PFTs, pulmonary function 
tests. 


Orthopnea is a very nonspecific symptom. 
It is found in many types of cardiopulmonary 
disease. 


Is the clinical information sufficient to make 
r a diagnosis? If not, what other information do 


you need? 


Leading Hypothesis: COPD 


Textbook Presentation 


Presenting symptoms of COPD include progressive dyspnea, 
decreased exercise tolerance, cough, and sputum production. The 
onset is usually slow and progressive with occasional acute exacer- 
bations. A long smoking history is present in almost all patients 
with COPD who live in industrialized countries. 
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Disease Highlights 
A. COPD is defined in the WHO/NHLBI Global Strategy 


for the Diagnosis, Management, and Prevention of Chronic 
Obstructive Pulmonary Disease (GOLD) as a “disease state 
characterized by airflow limitation that is not fully reversible. 
The airflow limitation is usually both progressive and associ- 
ated with an abnormal inflammatory response of the lungs to 
noxious particles or gases.” 


. COPD should be considered in any patient with a smoking 
history who has pulmonary complaints. These complaints can be: 


1. Mild (smokers’ cough or lingering colds) 

2. Moderate (chronic cough, sputum production, and 
dyspnea) 

3. Severe (activity-limiting dyspnea with life-threatening 
exacerbations) 


. COPD can also be seen in patients without a smoking history 
but with significant exposure to secondhand smoke, occu- 
pational dust and chemicals and, especially in less developed 
countries, indoor air pollution from cooking stoves. 


. Because of the wide variation in disease course, it is impossible to 
give an average amount of exposure necessary to cause disease. 
1. Pulmonary symptoms usually develop after about 10 years 
of exposure. 


2. Airflow obstruction may develop later. 


. Emphysema and chronic bronchitis are currently being used 

less as descriptors of types of COPD. 

1. Emphysema is a pathologic term not accurately correlating 
with its general clinical usage. 


2. Chronic bronchitis is the presence of mucus production 
for most days of the month, 3 months of a year, for 
2 successive years. This symptom does not suggest the 
airflow obstruction that causes the morbidity in COPD. 


3. Due to the overlap and lack of specificity of these 2 terms, 
COPD should be used as the diagnostic term. 


’ The GOLD staging system is often used to classify patients 

based on their symptoms and level of risk of exacerbations. 

The system uses symptom severity and exacerbation risk to 

classify COPD. 

1. Symptoms, based on the Modified Medical Research 
Council (MMRC) dyspnea scale: 


a. Grade 0: “I only get breathless with strenuous exercise.” 

b. Grade 1: “I get short of breath when hurrying on level 
ground or walking up a slight hill.” 

c. Grade 2: “On level ground, I walk slower than people of 
the same age because of breathlessness, or have to stop 
for breath when walking at my own pace.” 

d. Grade 3: “I stop for breath after walking about 100 
yards or after a few minutes on level ground.” 

e. Grade 4: “I am too breathless to leave the house or I am 
breathless when dressing.” 

2. Combined assessment 

a. Group A is at low risk and is less symptomatic: < 1 
exacerbation/year, and grade 0—1 symptoms 

b. Group B is at low risk but is more symptomatic: < 1 
exacerbation/year, and > grade 2 symptoms 

c. Group C is at high risk but has few symptoms: > 2 
exacerbations/year, and grade 0—1 symptoms 

d. Group D is at high risk and has many symptoms: > 2 
exacerbations/year and > grade 2 symptoms 


G. The BODE index, a widely available clinical decision rule, 
takes into account other patient features, such as body mass 
index and 6-minute walk distance, to give a 4-year mortality. 


Evidence-Based Diagnosis 
A. The diagnosis of COPD is based on history, physical exam, 
and ancillary tests (primarily PFTs). 
B. History 
1. Important aspects of the history are: 
a. Chronic cough 
b. Lingering colds 
c. Sputum production 
d. Dyspnea 
e. Decreased exercise tolerance 
2. Other important historical features that argue for airflow 
limitation include: 
a. Smoking history > 70 pack-years: sensitivity, 40%; 
specificity, 95%; LR+, 8.0; LR-, 0.63. 
b. Sputum production > 1⁄4 cup: sensitivity, 20%; 
specificity, 95%; LR+, 4; LR-, 0.84. 
C. Physical exam 
1. The physical exam is useful mainly in patients with more 
advanced disease. 
2. No findings are sensitive enough to exclude a diagnosis of 
COPD. 


3. The test characteristics for some of the physical exam 
findings are listed in Table 33-8. 


The absence of wheezing does not rule out, or 
even significantly decrease the likelihood of, 
COPD. 


D. Combinations of historical features, signs and symptoms are 
most effective in diagnosing COPD. 
1. There are many decision rules that aid in the diagnosis of 
COPD. 
2. The combination of > 55 pack-year smoking history, 
wheezing on auscultation, and patient reported wheezing 
diagnoses airflow obstruction (LR+, 156). 


Table 33-8. Test characteristics for physical exam findings 
in COPD. 


Criteria Sensitivity Specificity LR+ LR- 
Subxiphoid cardiac 4-27% 97-99% ~8 ~1 
impulse 
Absent cardiac 15% 99% 15 ~1 
dullness at the LLSB 
Diaphragmatic 13% 98% 6.5 ~1 
excursion < 2 cm 
Early inspiratory 25-77% 97-98% 8-385 ~1 
crackles 
Any unforced wheeze 13-56% 86-99% 1-56 ~1 


COPD, chronic obstructive pulmonary disease; LLSB, left lower sternal border; LR, 
likelihood ratio. 

Modified with permission from McGee SR. Evidence-based physical diagnosis. 
Philadelphia, PA: Elsevier/Saunders; 2001. 


3. The absence of cigarette smoking is the most effective test 
to rule out airflow obstruction (LR-, 0.18) 

. Spirometry 

1. Spirometry should be done in all patients with suspected 
COPD and respiratory symptoms. 


2. Because the results of spirometry are part of the information 
required to make a diagnosis of COPD, test characteristics 
cannot be calculated. 


3. Although not formally incorporated into the GOLD 
staging, airflow limitation is considered important. GOLD 
recommends using postbronchodilator FEV, after a patient 
meets a threshold of FEV,/FVC of < 0.7. 

a. Mild: FEV, > 85% of predicted 

b. Moderate: FEV, > 50% to < 85% of predicted 
c. Severe: FEV, > 30% to < 50% of predicted 

d. Very severe: FEV, < 30% of predicted 

4. Typically, PFTs in COPD reveal: 

a. Increased total lung capacity secondary to decreased 
elastic recoil 

b. Increased functional residual capacity and residual 
volume secondary to air trapping 

c. Decreased FEV, and FVC due to airflow obstruction 

d. Decreased DLCO secondary to destruction of the 
oxygen/Hb interface. 


| Other tests 


1. Spirometry with bronchodilator response is recommended 
to rule out asthma. Patients with completely reversible 
airflow obstruction likely have asthma. 
2. Chest radiograph is generally not useful in diagnosing COPD. 
a. Some findings are suggestive 
(1) Upper lobe bullous disease (uncommon but nearly 
diagnostic) 

(2) Flattened diaphragm on the lateral chest radiograph 
(3) Large retrosternal air space 
(4) Hyperlucency of the lungs 
(5) Diminished distal vascular markings 

b. Chest radiography is always recommended to rule out 
other causes of symptoms. 

. ABG measurement is recommended in patients with FEV, 

< 40% predicted or right-sided heart failure. 
. Testing for alpha-1-antitrypsin deficiency (a rare cause of 
COPD) is recommended in patients: 
1. In whom COPD develops before age 45 years 
2. Who do not have a smoking history or suspicious exposure 


In general, any patient with a smoking history 
who complains of chronic cough, sputum pro- 
duction, or dyspnea should be considered to 
have COPD if no other diagnosis can be made. 
Additional testing can be used to establish the 
diagnosis and assess severity. 


Treatment 


A. Management of stable disease 


1. Nonpharmacologic and preventive therapy 


a. Smoking cessation and avoidance of other inhaled toxic 
agents 
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Smoking cessation is more effective than any 
pharmacotherapy at preserving lung function 
in patients with COPD. 


b. Exercise programs, if allowable from a cardiovascular 
standpoint 
c. Vaccination against influenza and pneumococcal 
pneumonia 
2. Pharmacologic 


a. Patients with symptoms and an FEV, < 60% of 
predicted benefit most from therapy. These patients 
should be prescribed bronchodilator inhalers, such as 
long-acting beta-agonist or anticholinergic inhalers. 

b. Patients with less severe disease may benefit from 
treatment, especially as needed bronchodilators. 

c. Combination therapy with both long-acting beta- 
agonist and anticholinergic inhalers may improve 
outcomes in patients who do not get a sufficient 
response with monotherapy. 

d. Inhaled corticosteroids 
(1) Use remains somewhat controversial 


(2) There is some evidence that inhaled corticosteroids, 
used with long-acting beta-agonists or anticholinergics, 
decrease symptoms and reduce the frequency 
of exacerbations. This is probably most true in 
patients with some reversible airway obstruction on 
spirometry. 

(3) They do not seem to affect the rate of decline in 
pulmonary function and may increase rates of 
pneumonia. 

e. Home oxygen is recommended for persons with chronic 
hypoxia or cor pulmonale. 

f. Patients who have exacerbations despite optimal therapy 
benefit from antibiotic prophylaxis, usually with 
azithromycin. 


B. Management of exacerbations 


1. Evaluation 


a. Patients who are likely to have the worst outcomes have 
low baseline FEV,, PaO,, pH, and high PCO,,. Discharge 
of such patients from an emergency department should 
only be done with great care. 

b. Exacerbating factors 


(1) Factors that may have led to the COPD exacerbation 
should be sought and addressed during treatment. 


(2) Historical evidence of infection or exposure (air 
pollution, ozone) should be sought. 


(3) All patients should have a chest radiograph to look 
for pneumonia. 


(4) As discussed in Chapter 15, Dyspnea, if a cause of 
the exacerbation is not found, consideration should 
be given to pulmonary embolism and heart failure. 


c. Unlike in the assessment of asthma exacerbations, 
spirometry is of little value in making admission decisions. 
2. Therapy 


a. Anticholinergic and beta-agonist inhalers should be 
given to all patients. 

b. Systemic corticosteroids are effective when given for up 
to 2 weeks. For uncomplicated COPD exacerbations, a 
5-day course of corticosteroids is typically given. There 
is no evidence that inhaled corticosteroids are effective. 
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3. Antibiotics are effective for more severe exacerbations. 
4. Oxygen therapy is beneficial. 


a. Oxygen does carry a risk of hypercapnia and respiratory 
failure. 

b. The development of respiratory failure is somewhat 
predictable. 

c. The following equation identifies patients who are at 
high risk for CO, retention and for requiring mechanical 
ventilation: pH = 7.66 - 0.00919 x PaO.. If the calculated 
pH is greater than the patient’s true pH, he or she is at 
high risk for being intubated. Sensitivity is ~ 80%. 


Ifa patient with a COPD exacerbation requires 
oxygen, it should be provided and not withheld 
for fear of causing CO, retention. If respiratory 
failure does ensue, it is caused by COPD and not 
by the physician who administered the oxygen. 


5. Noninvasive positive pressure ventilation (eg, bilevel 
positive airway pressure) decreases rates of intubation, 
length of stay, and in-hospital mortality in patients with 
severe exacerbation. 


6. Mucolytics, theophylline, and chest physiotherapy have no 
role in the treatment of COPD exacerbations. 


MAKING A DIAGNOSIS 


y 


On the physical exam, Mrs. A appears well. Her vital signs 
are normal. The only findings on lung exam are decreased 
breath sounds, a prolonged expiratory phase, and scant 
expiratory wheezing. Her chest radiograph is normal. Some 
of the results of her PFTs are shown in Table 33-9. 


Have you crossed a diagnostic threshold for 
į the leading hypothesis, COPD? Have you ruled 
out the active alternatives? Do other tests 


need to be done to exclude the alternative 
diagnoses? 


The combination of her smoking history, reported wheezing, 
and wheezing on auscultation indicates airflow obstruction. The 
remainder of her history and physical exam support the diagnosis 
of COPD, and the chest radiograph does not argue for another 
diagnosis. 


Table 33-9. Pulmonary function test results for Mrs. A. 


Prebronchodilator Postbronchodilator 


Test Result S Result % Change 
Total lung capacity (L) 6.92 128 
Forced vital capacity (L) 3.03 91 2.90 —4.0 
FEV, D 1.03 43 1.00 —4.0 
“FEV/FVC(%®) 34 MA 34 0 
~ DLCO (mL/min/mm Hg) 50 


DLCO, carbon monoxide diffusing capacity of the lungs; FEV,/FVC, forced expiratory 
volume in 1 second/forced vital capacity. 


Her PFTs also support the diagnosis. Most importantly, there is 
an irreversible decrease in airflow. The low DLCO (carbon mon- 
oxide diffusing capacity), suggests loss of a portion of the Hb/ 
air interface. She falls into GOLD, group C: high risk and few 
symptoms. 

Asthma and heart failure, the alternative diagnoses, are very 
unlikely. The irreversibility of the airway disease makes asthma less 
likely. Heart failure remains a much less likely possibility because 
it is not supported by the PFTs or chest film. The lack of purulent 
sputum essentially excludes bronchiectasis, the other remaining 
diagnosis. 


Alternative Diagnosis: Bronchiectasis 


Textbook Presentation 


Dyspnea and chronic, purulent sputum production are often pres- 
ent in patients with bronchiectasis. There is often a history of a 
chronic infection that has led to airway damage and dilatation. 


Disease Highlights 
A. Chronic sputum production is the hallmark of bronchiectasis. 


B. The disease is caused by the combination of an airway infec- 
tion and an inability to clear this infection because of impaired 
immunity or anatomic abnormality (congenital or acquired). 
Bronchiectasis can be the result of common (viral infection) 
or rare (Kartagener syndrome) diseases. 

1. Pertussis and tuberculosis were the classic causes of 
bronchiectasis. 
2. Some of the common causes now are: 
a. Postviral, often with lymphadenopathy causing airway 
obstruction 
b. Aspergillus fumigatus, mainly in association with allergic 
bronchopulmonary aspergillosis 
c. Mycobacterium avium complex infection, usually causing 
middle lobe disease 
d. Cystic fibrosis 
e. HIV 
C. The most common bacteria isolated from the sputum of people 


with bronchiectasis are H influenzae, Pseudomonas aeruginosa, 
and Streptococcus pneumoniae. 


D. Complications of the disease include hemoptysis and rarely 
amyloidosis due to the chronic inflammation. 


Evidence-Based Diagnosis 


A. The diagnosis of bronchiectasis depends on recognizing the 
clinical symptoms (chronic sputum production) and demon- 
strating airway damage and dilatation, usually by high-resolution 
CT scanning. 

B. Symptoms and their prevalence 
1. Dyspnea and wheezing, 75% 

2. Pleuritic chest pain, 50% 


C. Signs and their prevalence 
1. Crackles, 70% 
2. Wheezing, 34% 


D. Differentiation of bronchiectasis from COPD can sometimes 
be difficult because both may present with cough, sputum 
production, dyspnea, and airflow limitation. Important points 
in the differentiation are as follows: 

1. Sputum production is heavy and chronic in bronchiectasis, 
while it is only truly purulent in COPD during exacerbations. 


2. There is usually a smoking history associated with COPD. 


3. Spirometry is not helpful since bronchiectasis can cause 
both airflow limitation and airway hyperreactivity. 


4, Imaging (CT scan) will show diagnostic airway changes 
in bronchiectasis. In COPD, imaging may or may not 
demonstrate parenchymal destruction. 


Treatment 


A. Antibiotics are used both to treat flares of disease and to sup- 
press chronic infection. 


B. Pulmonary hygiene 
1. Chest physiotherapy 
2. Oscillatory positive expiratory pressure (PEP) devices 


3. There may be a role for bronchodilators, mucolytics, and 
anti-inflammatory medication. 


C. Surgery is mainly used to treat airway obstruction, to remove 
destroyed and chronically infected lung tissue, and to treat 
life-threatening hemoptysis. 


CASE RESOLUTION 


WV 


Mrs. A is given a tiotropium inhaler, and she reports mild 
improvement in her symptoms. A month later, a long-acting 
beta-agonist inhaler is added. This regimen produces bet- 
ter control of her symptoms. Four months later, she arrives 
at the emergency department with acute worsening of her 
symptoms at the time of an upper respiratory tract infec- 
tion. She is admitted with an exacerbation of COPD. 


REVIEW OF OTHER IMPORTANT DISEASES 
Sarcoidosis 


Textbook Presentation 


When lung symptoms predominate, a patient in his 20s or 30s 
presents with dyspnea, cough, and/or wheezing. The clinical pre- 
sentation may be indistinguishable from asthma. Because sarcoi- 
dosis is a multisystem disease, it may also present with symptoms 
caused by skin, eye, heart, or neurologic involvement. It is also 
occasionally diagnosed based on chest film findings in a patient 
without symptoms of sarcoidosis. 


Disease Highlights 
A. Sarcoidosis is a multisystem inflammatory disease. 


B. The etiology of sarcoidosis is unknown. It is the result of a 
cell-mediated immune reaction that causes noncaseating gran- 
ulomas. It is generally thought that, for a patient to develop 
sarcoidosis, he must have a genetic predisposition and then be 
exposed to certain triggering antigens. 


C. The most commonly effected organs are the lungs, skin, eyes, 
heart, and CNS 
1. The lungs are affected in 90% of patients 
a. Common findings are asymptomatic hilar 


lymphadenopathy, restrictive lung disease with a decreased 
DLCO, and obstructive lung disease. 


b. Patients may present with dyspnea, cough, chest pain or 
wheezing. 
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2. Symptoms of skin involvement are widely variable and 
occur in about 30% of patients. 

3. Any part of the eye can be affected by sarcoid and about 
25% of patients with sarcoidosis have eye involvement. 

4, Cardiac sarcoidosis 
a. Often not clinically apparent but commonly found on 

autopsies. 

b. Cardiac sarcoid can cause syncope, heart failure, or 


sudden death. 
c. Sarcoidosis is a common cause of “idiopathic” 2nd or 
3rd degree AV block in pts < 60. 


5. Neurosarcoidosis 
a. Cranial nerve involvement is most common. 


b. Other common presentations of neurosarcoidosis are 
ataxia, cognitive dysfunction, headache, and seizures. 


c. Sarcoidosis also can affect the pituitary gland or spinal 
cord. 


Evidence-Based Diagnosis 


A. The diagnosis of sarcoidosis is made when there is appropriate 
clinical suspicion and histologic evidence of noncaseating 
granulomas. 

B. Biopsy 
1. Any accessible lesion can be biopsied. Lymph nodes and 

skin biopsies are most commonly used. 
2. Transbronchial biopsy has a diagnostic yield of 85%. 

C. When patients present with Löfgren syndrome (erythema 
nodosum, hilar adenopathy, and polyarthralgias), the 
diagnosis of sarcoidosis is generally considered certain 
without biopsy. 

D. The Siltzbach classification system is often used to describe 
sarcoidosis. 

1. Stage 0: normal appearance at chest radiography 

2. Stage 1: lymphadenopathy on chest radiography 

3. Stage 2: lymphadenopathy and parenchymal lung disease 
4. Stage 3: parenchymal lung disease only 

5. Stage 4: pulmonary fibrosis 


E. ACE levels are insensitive and nonspecific and should not be 
used for diagnosing sarcoidosis. 


Treatment 
A. Most patients with sarcoidosis do not require treatment. 


B. When patients with sarcoidosis do require treatment, it is gen- 
erally because their disease is clinically active. 


C. Corticosteroids remain the mainstay of treatment. 


D. Methotrexate and infliximab are also considered effective and 
are used in patients who require long-term therapy. 
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diagnosis of, 97-100, 984, 99f 
differential diagnosis of 
constructing, 93-94, 94t 
ranking, 94-97, 95t 
Kaposi sarcoma and, 101-102, 102f 
Mycobacterium avium-intracellulare and, 
100-101 
Cough headache, primary, 363 
CPPD (calcium pyrophosphate deposition 
disease), 467 
Crohn disease, weight loss and, 582-583 
Cryoglobulinemia, 498¢ 
Cryptococcal meningoencephalitis, in 
HIV-positive patients, 83-85 
CT colonography, 14, 15 
CT scanning 
in appendicitis, 32 
for lung cancer screening, 17 
Cystitis, 300-301, 300¢ 


D 
Deep vein thrombosis (DVT), upper extremity, 
325-326, 326t 
Delirium and dementia, 201-213 
alcohol withdrawal and, 205-206, 206f 
Alzheimer disease and, 208—210, 2082, 209¢ 
dementia with Lewy bodies and, 212 
diagnosis of, 205-206, 206f 210-211 
differential diagnosis of 
constructing, 201-202, 202f 
ranking, 202-205, 203¢, 207-210, 207¢ 
mild cognitive impairment and, 211-212 
vascular (multi-infarct) dementia and, 
210-211 
Delirium tremens, 206 
Delta-delta gap, acid-base abnormalities and, 72 
Depression, weight loss and, 566-568 
DeQuervain tenosynovitis, 482¢ 


Dermatitis, nummular, 513, 513f 
DEXA (dual-energy x-ray absorptiometry), 24 
Diabetes, 215—232 
antiplatelet therapy in, 229 
diagnosis of, 217-218, 225, 2254, 231-232 
differential diagnosis of 
constructing, 215 
ranking, 215-217, 2164, 218-225, 
2184, 2212, 224t, 229-231, 2292, 
2304 231f 
foot ulcers and, 223—225, 224t 
hypercholesterolemia and, 229 
hyperglycemia and, 226-228, 226#-228¢ 
hyperosmolar hyperglycemic state and, 
230-231, 230¢ 
hypertension and, 228 
nephropathy and, 222-223 
neuropathy and, 219-222, 221¢ 
retinopathy and, 218-225 
type 2, 216-217, 217 
treatment of, 226 
Diabetic ketoacidosis, 59-63, 61f 61+ 
Diagnostic process, 1—8 
common biases in, 1, 1¢ 
diagnostic testing’s role in, 4-5 
diagnostic test results and, 6-8, 6f 6t-8ż, 7f 
differential diagnosis and. See Differential 
diagnosis 
model for, 1-3, 2f 
threshold model and, 5-6, 5f 6f 
Diagnostic testing 
role of, 4—5 
understanding results of, 6-8, 6f 6t-8t, 7f 
Diarrhea, 233-246 
as antibiotic side effect, 240—241 
Bacillus cereus and, 238t 
Campylobacter and, 243 
Clostridium difficile and, 241 
diagnosis of, 237-239, 2374, 240-242, 
244-245, 244t 
differential diagnosis of 
constructing, 233-234, 234f 
ranking, 234-237, 2352, 2364, 239-240, 
239t, 242-244, 242t 
Giardia lamblia and, 241—242 
lactose intolerance and, 240 
norovirus and, 236-237 
Salmonella gastroenteritis and, 
238-239, 238¢ 
Shiga toxin-producing E. coli and, 243—244 
Shigella and, 243 
Staphylococcus aureus and, 238t 
toxin-mediated gastroenteritis and, 
237-238, 238t 
travelers’, 245 
DIC (disseminated intravascular coagulation), 
148-149 
Differential diagnosis 
constructing, 3—4 
framing, 1, 4 
limiting, 2, 4 
organizing, 1, 4 
ranking, 3, 34 4 
Digital rectal exam (DRE), 11 
Disseminated intravascular coagulation 
(DIC), 148-149 
Diuretic-induced hyponatremia, 422—423 
Diverticular bleeding, 341-342, 342 
Diverticulitis, 52—53 


Dizziness, 247—271 
benign paroxysmal positional vertigo and, 
253-255 
cerebellar hemorrhage and, 267—268, 268¢ 
cerebrovascular disease and, 262—265, 262t 
diagnosis of, 254-255, 257-259, 265, 
267-269 
differential diagnosis of 
constructing, 247, 248f-250f; 248t, 249, 
251-262 
ranking, 2482, 249r, 250f 252-254, 
253t, 255-257, 255t, 256t, 260-265, 
2602, 266-267, 266t 
dysequilibrium and, 249, 252f 
ill-defined light-headedness and, 249, 
251, 253f 
infarction of pons or cerebellum and, 
263-265, 263t 
Meniere disease and, 270 
multiple sclerosis and, 258-259 
multiple sensory deficits and, 270-271 
nonspecific, 260-261 
orthostatic, 261 
vertebral artery dissection and, 
268-269, 269t 
vertebrobasilar insufficiency and, 
262-263, 262t 
vertigo and, 247, 249, 249f-254f 249¢ 
vestibular migraine and, 266-267 
vestibular neuritis and, acute, 257 
DRE (digital rectal exam), 11 
Dual-energy x-ray absorptiometry (DEXA), 24 
DVT (deep vein thrombosis), upper extremity, 
325-326, 326t 
Dysequilibrium, 249, 252f 
Dyspnea, 273-298 
aortic regurgitation and, chronic, 284-286 
atrial fibrillation and, 286-289, 287f, 
2882, 289t 
diagnosis of, 283-289, 287f 2882, 2892, 296 
differential diagnosis of 
constructing, 273-274, 274t-277t, 276 
ranking, 277-283, 2782-2802, 290-296, 
2922, 294f 295f 
heart failure and, 277-283, 280f 280¢ 
mitral regurgitation and, chronic, 283-284 
pulmonary embolism and, 291-296, 2922, 
294f 295f 
Dysuria, 299-307 
cervicitis and, 305—306 
cystitis and, 300-301, 300¢ 
diagnosis of, 301-304, 302ż£ 305-306 
differential diagnosis of 
constructing, 299 
prioritizing, 300-301, 300z 
304-305, 305z 
prostatitis and, acute, 304-305 
pyelonephritis and, 303-304 
urethritis and, from sexually transmitted 
infections, 305-306 
urosepsis and, 306 
vaginitis and, 301-303, 302z 


E 
EAH (exercise-associated hyponatremia), 
409-411, 410£ 411+ 
Ecstasy intoxication, hyponatremia and, 424 
Edema, 309-327 
ascites and, 314-316, 315f 316r 
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cellulitis and, 323-325, 324t, 325f 
cirrhosis and, 312-314, 3134 314¢ 
manifestations of, 314-317, 315f 
3164, 317¢ 
deep vein thrombosis and, upper extremity, 
325-326, 326t 
diagnosis of, 318-319, 321-322, 321f 
325-326, 326t 
differential diagnosis of 
constructing, 309-310, 310f 311f 
ranking, 311-317, 312+-314¢, 315f 
316¢, 3172, 319-321, 3194 323-325, 
3232, 3241, 325f 
erysipelas and, 323-325, 325f 
hepatic encephalopathy and, 316-317, 317¢ 
hypersplenism and, 317 
nephrotic syndrome and, 318-319 
portal hypertension manifestations and, 
314-317, 315f 3162, 317¢ 
pulmonary hypertension and, 
320-321, 320¢ 
venous insufficiency and, 321-322, 321f 
Encephalitis, toxoplasmic, in HIV-positive 
patients, 85-87, 86f 
Encephalopathy, Wernicke, 205, 206 
Eosinophilic granulomatosis, with 
polyangiitis, 4987 
Epicondylitis, 482¢ 
Epidural abscess, spinal, low back pain 
and, 136 
Erysipelas, 323-325, 325f 
Esophageal variceal hemorrhage, 345-346, 345¢ 
Exercise-associated hyponatremia (EAH), 
409-411, 410¢ 411+ 
Exertional headache, primary, 363 
Extrinsic coagulation system, 146f 


F 
Familial hypocalciuric hypercalcemia (FHH), 
384-385 
Fatigue, 329-338 
anxiety and, 330, 331-332 
diagnosis of, 333-336, 335t 
differential diagnosis of 
constructing, 329, 3304, 331f 
ranking, 330, 332-333, 332t 
hypothyroidism and, 337-338 
insomnia and, 333-334, 335t 
obstructive sleep apnea and, 334-336 
periodic limb movement disorder, 337 
Fatty liver disease, nonalcoholic, 457—458 
Fecal immunochemical test (FIT), 14 
Fecal occult blood testing (FOBT), 13-14 
Femoral stress fractures, 481 
Fever, in HIV-positive patients. See Cough 
and fever in HIV-positive patients 
FHH (familial hypocalciuric hypercalcemia), 
384-385 
Fibromyalgia, 482 
FIT (fecal immunochemical test), 14 
Flexible sigmoidoscopy, 14 
FOBT (fecal occult blood testing), 13—14 
Folate deficiency anemia, 112 
Foot ulcers, diabetic, 223-225, 224r 
Fractures 
compression, osteoporotic, 131-132 
stress, femoral, 481 
WHO Fracture Risk Algorithm and, 24 
FRAX (WHO Fracture Risk Algorithm), 24 
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G 
GABHS (group A beta-hemolytic streptococci), 
pharyngitis due to, 522-524, 523¢ 
Gallstone disease, 34-35, 34f 35f 
Gastroenteritis 
Salmonella, 238—239, 238t 
toxin-mediated, 237—238, 238t 
Gastroesophageal reflux disease (GERD), 
157-158, 158¢ 
Gastrointestinal bleeding, 339-350 
anal fissures and, 349 
angiodysplasia and, 343-344 
diagnosis of, 343-344, 346-347, 346z, 
348-349 
differential diagnosis of 
constructing, 339-343, 341¢ 
ranking, 341-343, 3421, 344-346, 344z, 
3451, 347-348, 348t 
diverticular, 341—342, 342t 
hemorrhoidal, 348 
Mallory-Weiss tear and, 347 
occult, 349-350 
peptic ulcer disease and, 346-347, 346¢ 
small bowel, 350 
variceal hemorrhage and, esophageal, 
345-346, 345¢ 
GERD (gastroesophageal reflux disease), 
157-158, 158¢ 
Giardia lamblia, diarrhea and, 241—242 
Glomerulonephritis (GN) 
acute, 497, 4982, 499¢ 
fibrillary, 498+ 
immune-complex, 498+ 
infection-related, hematuria and, 378-379 
pauci-immune, 498¢ 
Gonorrhea, disseminated, joint pain and, 
468-469, 469t 
Goodpasture syndrome, 498¢ 
Gout, 464—466, 4652, 466r 
Granulomatosis 
eosinophilic, with polyangiitis, 498¢ 
with polyangiitis, 498¢ 
Group A beta-hemolytic streptococci (GABHS), 
pharyngitis due to, 522-524, 523 


H 
Haptoglobin, 115 
HCM (hypertrophic cardiomyopathy), loss of 
consciousness and, 537-540 
Headache, 351-369 
cluster, 356-357 
cough, primary, 363 
diagnosis of, 355-357, 359-361, 362-364, 
366-367 
differential diagnosis of 
constructing, 351, 352f 353 
ranking, 353-355, 3534-3554, 358-359, 
3582, 361-362, 3614, 364-366, 365¢ 
due to unruptured CNS aneurysm, 357 
exertional, primary, 363 
with head trauma, 369 
in HIV-positive patients. See Headache in 
HIV-positive patients 
idiopathic intracranial hypertension 
and, 367 
intracerebral hemorrhage and, 364 
intracranial neoplasms and, 359 
meningitis and, 367—368, 368 
migraine, 353-355, 354r, 355¢ 


morning, as symptoms of other diseases, 
359-360 
with sexual activity, 363 
subarachnoid hemorrhage and, 362 
subdural hematoma and, 366-367 
with substances or their withdrawal, 
360-361 
temporal arteritis and, 365-366, 365¢ 
tension, 356 
thunderclap, benign, 363 
Headache in HIV-positive patients, 80-93 
cryptococcal meningoencephalitis 
and, 83-85 
diagnosis of, 84-88 
differential diagnosis of 
constructing, 81, 82f 
ranking, 81, 83-84, 83¢ 
HIV encephalopathy and, 88-89 
multifocal leukoencephalopathy and, 87 
neurosyphilis and, 89-93, 90f 91f' 92t 
primary CNS lymphoma and, 87-88 
toxoplasmic encephalitis and, 85-87, 86f 
Head impulse test, 256 
Head trauma, headache associated with, 369 
Heart failure (HF), 277-283, 280f 280¢ 
hyponatremia and, 414-415, 415z 
Hematuria, 371-380 
bladder cancer and, 372-375 
diagnosis of, 375-376, 378-379 
differential diagnosis of 
constructing, 371-372, 3724, 373f 374f 
ranking, 372-375, 3754, 377-378, 377t 
glomerulonephritis and, infection-related, 
378-379 
nephropathy and 
IgA, 377-378 
thin basement membrane, 378 
renal cell carcinoma and, 375-376 
Hemochromatosis, hereditary, 458—459 
Hemoglobinuria, 115 
Hemolysis, 105 
Hemolytic anemia, 107—108, 115-116 
Hemorrhage. See also Bleeding; Gastrointestinal 
bleeding 
cerebellar, dizziness and, 267—268, 268¢ 
subarachnoid, headache and, 362 
variceal, esophageal, 345-346, 345¢ 
Hemorrhoidal bleeding, 348 
Hemosiderinuria, 115 
Henoch-Schénlein purpura, 498¢ 
Heparin-induced thrombocytopenia (HIT), 
144-145 
Hepatic encephalopathy, 316-317, 317¢ 
Hepatitis, autoimmune, 459-460, 459¢ 
Hepatitis A, 450-451, 451f 
Hepatitis B 
acute, 451—452, 452r 
chronic, 452—453, 453f, 454¢ 
Hepatitis C, 454-455, 455¢ 
Hereditary hemochromatosis, 458—459 
Hereditary nonpolyposis colorectal cancer 
(HNPCC), screening for, 13 
Herniated disk, lumbar radiculopathy due to, 
127-129, 128¢ 
Herpes zoster, rash and, 506-507 
HE See Heart failure 
HHS (hyperosmolar hyperglycemic state), 
230-231, 230t 
HIDA (cholescintigraphy) scanning, 38 


HIV infection. See also AIDS-related complaints 
acute retroviral syndrome and, sore throat 
and, 525-526, 525 
cough and fever in. See Cough and fever in 
HIV-positive patients 
diagnosis of, 80 
headache in. See Headache in HIV-positive 
patients 
undetected, 73-79, 76f 78t, 80f 
HIT (heparin-induced thrombocytopenia), 
144-145 
HNPCC (hereditary nonpolyposis colorectal 
cancer), screening for, 13 
Hospital-acquired pneumonia, 197 
Humoral hypercalcemia, of malignancy, 
386-387 
Hyperaldosteronism, primary, hypertension 
and, 400 
Hyperbilirubinemia. See Jaundice 
Hypercalcemia, 381-389 
diagnosis of, 384-385, 387-388 
differential diagnosis of 
constructing, 381-382, 382f 
ranking, 382-384, 3832, 386-387, 386¢ 
humoral, of malignancy, 386-387 
hyperparathyroidism and 
primary, 383-384 
secondary, 389 
tertiary, 389 
hypocalciuric, familial, 384-385 
milk-alkali syndrome and, 388 
osteolytic, of malignancy, 387-388 
thiazide-induced, 385 
Hypercholesterolemia, diabetes and, 229 
Hyperglycemia 
diabetes and, 226-228, 226t-228¢ 
diabetic ketoacidosis and, 60, 62 
Hyperkalemia, 60 
Hypernatremia, 425—428 
diagnosis of, 427 
differential diagnosis of 
constructing, 425, 426f, 426r 
ranking, 425—427, 427¢ 
secondary to inadequate water intake, 427 
Hyperosmolar hyperglycemic state (HHS), 
230-231, 230t 
Hyperparathyroidism 
hypercalcemia and, 383-384 
secondary, 389 
tertiary, 389 
Hypersplenism, 317 
Hypertension, 391—404, 395, 397, 400, 
402-403 
atherosclerotic renal artery stenosis and, 
398-399 
diabetes and, 228 
diagnosis of, 395, 397, 400, 402—403 
differential diagnosis of 
constructing, 391, 392 
ranking, 391-395, 392¢, 3932, 394f 
395t, 396f 3974, 398-400, 3984 
401-402, 401¢ 
essential, 393-395, 3934, 395t, 396f, 397¢ 
hyperaldosteronism and, primary, 400 
hypertensive emergencies and, 401, 
402-403 
hypertensive urgencies and, 401—402 
intracranial, idiopathic, headache and, 367 
pheochromocytomas and, 403—404, 403+ 


portal, edema and, 314-317, 315f 
3164, 317¢ 
pulmonary, edema and, 320-321, 320¢ 
Hyperthyroidism, weight loss and, 568-569, 
5692, 570f 
Hypertrophic cardiomyopathy (HCM), loss 
of consciousness and, 537—540 
Hypocalciuric hypercalcemia, familial, 
384-385 
Hyponatremia, 60-61, 405—424 
adrenal insufficiency and, 418—419, 420f 
421-422 
cirrhosis and, 413—414, 413¢ 
diagnosis of, 411-412, 414-415, 4154 
418-419, 420f 421-422, 422f 
differential diagnosis of 
constructing, 405-411, 406z-408z 


ranking, 409-411, 409-4114, 412-414, 


4134, 416-418, 416¢ 
diuretic-induced, 422—423 
exercise-associated, 409-411, 4104 411+ 
heart failure and, 414-415, 415¢ 
hypovolemic hyponatremic syndromes 

and, 423 
MDMA intoxication and, 424 
nephrotic syndrome and, 415 
with normal or hyper-osmolality and 
pseudohyponatremia, 423—424 
psychogenic polydipsia and, 411-412 
symptoms of, 405—409, 406f-409f 
syndrome of inappropriate antidiuretic 
hormone secretion and, 417—418 
Hypotension, 429-442. See also Shock 
cardiac tamponade and, 438-439 
differential diagnosis of 
constructing, 429-430 
ranking, 430, 431f 432-434, 432r, 
433f 434¢ 
orthostatic, 552-553, 553¢ 
Hypothyroidism, fatigue and, 337-338 
Hypovolemic hyponatremic syndromes, 423 
Hypovolemic shock, 429, 435-436, 435¢ 


I 

IBD (inflammatory bowel disease), weight 
loss and, 582-584 

IBS (irritable bowel syndrome), 51-52 

Idiopathic intracranial hypertension (IIH), 
headache and, 367 

Idiopathic thrombocytopenic purpura 
(ITP), 142 

IgA nephropathy, 498¢ 

Impetigo, bullous, 507-508, 508f 

Infarction, of pons or cerebellum, dizziness 
and, 263-265, 263t 

Infectious mononucleosis, sore throat and, 
524-525, 524t 

Inflammation, anemia of, 113-114 

Inflammatory bowel disease (IBD), weight 
loss and, 582-584 

Influenza, 174-180, 177f 1774 1784 179f 

Insomnia, 333-334, 335t 

Interstitial nephritis, 496—497, 496t, 497t 

Intracranial neoplasms, headache and, 359 

Intrinsic coagulation system, 146f 

Involuntary weight loss. See Unintentional 
weight loss 

Iron deficiency anemia, 108—109 

Irritable bowel syndrome (IBS), 51-52 


Ischemia, mesenteric 


acute, ischemic bowel secondary to, 
45—46, 47t 
chronic, 53-54 


Ischemic bowel, 45—47 


secondary to acute mesenteric ischemia, 
45-46, 47t 
secondary to ischemic colitis, 46—47, 47t 


ITP (idiopathic thrombocytopenic 


purpura), 142 


J 
Jaundice, 443—462 


acetominophen-induced hepatotoxicity 
and, 460-461, 460f 461f 
alcoholic liver disease and, 445, 447—448 
autoimmune hepatitis and, 459-460, 459r 
diagnosis of, 451-455, 452f 453f 454, 
455t, 458-460, 459¢ 
differential diagnosis of 
constructing, 443—445, 444f 445z, 
446f, 456 


ranking, 445-448, 447f 450-451, 450z 


451f, 456-458, 457¢ 
hepatitis A and, 450-451, 451f 
hepatitis B and 
acute, 451-452, 452t 
chronic, 452—453, 453f, 454+ 
hepatitis C and, 454-455, 455z 
hereditary hemochromatosis and, 458-459 
nonalcoholic fatty liver disease and, 
457-458 
pancreatic cancer and, 448-449 


Joint pain, 463-483 


arthritis and 


osteoarthritis, 479-481, 4794, 480f 481¢ 


psoriatic, 473 
reactive, 477-478, 478t 
rheumatoid, 471—472, 471f 472t 
septic, 468 
calcium pyrophosphate deposition disease 
and, 467 
diagnosis of, 467—469, 4692, 472-475, 
473t-475t, 477-478, 4771, 4781, 481 
differential diagnosis of 


constructing, 463, 464f 


ranking, 464-466, 4652, 470-472, 470r, 


471 f, 472t, 475-477, 476t, 4771, 
479-481, 479t, 480f 4814 
femoral stress fractures and, 481 
gonorrhea and, disseminated, 
468-469, 469t 
gout and, 464-466, 4654, 466 
Lyme disease and, 469 
parvovirus and, 476-477, 477t 
periarticular syndromes and, 481, 4827 
rheumatic fever and, 478, 478¢ 
systemic lupus erythematosus and, 


473-475, 473t-475t 


K 
Kaposi sarcoma, 101-102, 102f 
Ketoacidosis, 60 

alcoholic, 63—64 

diabetic, 59-63, 61f 61ż 
Ketosis, starvation, 63 
Kidney. See Acute kidney injury (AKI) 
Knee, meniscal and ligamentous injuries 

of, 482t 
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L 
Lactic acidosis, 66—67, 66¢ 
Lactose intolerance, 240 
Large bowel obstruction (LBO), 43—44, 44t 
Lemierre syndrome, 528-529 
Leukoencephalopathy, multifocal, in 
HIV-positive patients, 87 
Lewy bodies, dementia with, 212 
Light-headedness, ill-defined, 249, 251, 253f 
Likelihood ratio (LR), 7, 7f 8t 
Liver disease. See also Jaundice 
acetominophen-induced, 460-461, 
460f 461f 
alcoholic, 445, 447-448 
coagulopathy induced by, 147—148 
fatty, nonalcoholic, 457—458 
Loss of consciousness, 531-559 
diagnosis of, 537-540, 545-548, 546z, 
547f 551, 553-554 
differential diagnosis of 
constructing, 531-535, 531f-533f, 534¢ 
ranking, 535-537, 5354 536f 537f 
540-545, 5414 5434 544f 548-550, 
5494, 5504 551-553, 5514 553¢ 
nonsyncopal, 534z, 548-550 
cerebrovascular disease and, 550 
seizures and, 549-550, 5492, 550¢ 
syncopal, 531-548, 531/-553/ 534¢, 
550-559 
aortic stenosis and, 554-556, 555f 
bradycardia due to atrioventricular heart 
block and, 546-547, 5462, 547f 
bradycardia from sick sinus syndrome 
and, 545-546 
cardiac syncope and, 541-542, 
5414, 543¢ 
carotid sinus syndrome and, 556-557 
coronary syndrome and, 545 
hypertrophic cardiomyopathy and, 
537-540 
orthostatic hypotension and, 
552-553, 553¢ 
pulmonary embolism and, 547-548 
reflex syncope due to vasovagal syncope 
and, 535-537, 536f 537f 
situational, 556 
ventricular tachycardia and, 
543-545, 544f 
Wolff-Parkinson-White syndrome and, 
557-558, 557f 558f 
Low back pain, 121-137 
diagnosis of, 126, 129, 131-132, 134-135 
differential diagnosis of 
constructing, 121, 122f 123, 1234 
124f 125f 
ranking, 123, 125f 127-129, 1274 
128%, 130-131, 1302 1314 133-134, 
1334, 134¢ 
lumbar radiculopathy due to herniated disk 
and, 127-129, 128+ 
mechanical, 123-124, 126 
metastatic cancer and, 130-131, 130¢ 
osteoporotic compression fractures and, 
131-132 
peripheral arterial disease and, 135 
spinal epidural abscess and, 136 
spinal stenosis and, 133-134, 1334 134¢ 
vertebral osteomyelitis and, 136-137 
LR (likelihood ratio), 7, 7f 8t 
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Lumbar radiculopathy, due to herniated disk, 
127-129, 128¢ 

Lung cancer, screening tests for, 17, 18¢ 

Lyme disease, joint pain and, 469 


M 
MAI (Mycobacterium avium-intracellulare), in 
HIV-positive patients, 100-101 
Malignancy. See Cancer; specific malignancies 
Mallory-Weiss tear, 347 
Mammography, 21-22, 22t 
MCI (mild cognitive impairment), 211-212 
MDMA intoxication, hyponatremia and, 424 
Mechanical low back pain, 123-124, 126 
Melanoma, 517-519, 518f 
Meniere disease, 270 
Meningitis, headache and, 367-368, 368 
Meningoencephalitis, cryptococcal, in 
HIV-positive patients, 83-85 
Meralgia paresthetica, 482¢ 
Mesenteric ischemia 
acute, ischemic bowel secondary to, 
45—46, 47t 
chronic, 53—54 
Metabolic acidosis. See Acid-base 
abnormalities 
Metabolic alkalosis, 70-71, 71f See also 
Acid-base abnormalities 
Metastatic cancer, low back pain and, 
130-131, 130z 
Migraine headache, 353-355, 354z, 355¢ 
vestibular, dizziness and, 266-267 
Mild cognitive impairment (MCI), 211-212 
Milk-alkali syndrome, 388 
Mitral regurgitation, chronic, 283-284 
Mixed acid-base abnormalities, 72 
Molly intoxication, hyponatremia and, 424 
Mononucleosis, infectious, sore throat and, 
524-525, 524t 
Morning headache, as symptom of other 
diseases, 359-360 
Morton neuroma, 482¢ 
Multifocal leukoencephalopathy, in 
HIV-positive patients, 87 
Multi-infarct dementia, 210-211 
Multiple sclerosis, dizziness and, 258-259 
Multiple sensory deficits, dizziness and, 
270-271 
Mycobacterium avium-intracellulare (MAI), in 
HIV-positive patients, 100-101 
Myocardial infarction 
acute, 160-162, 1604, 161¢ 
nSTEMI, 162-164, 163¢ 


N 
NAFLD (nonalcoholic fatty liver disease), 
457-458 
National Osteoporosis Foundation (NOF) 
guidelines, for osteoporosis screening, 25 
Neoplasms. See also Cancer; specific cancers 
intracranial, headache and, 359 
Nephritis, interstitial, 496-497, 4967, 497¢ 
Nephrolithiasis, 50-51 
Nephropathy 

diabetes and, 222-223 

IgA, 377-378, 498¢ 

thin basement membrane, 378 
Nephrotic syndrome, 318-319 

hyponatremia and, 415 


Neuritis, vestibular, acute, dizziness and, 257 
Neuromas, Morton, 482¢ 

Neuropathy, diabetes and, 219-222, 221+ 
Neurosyphilis, in HIV-positive patients, 
89-93, 90f 91 92t 

NOF (National Osteoporosis Foundation) 
guidelines, for osteoporosis screening, 25 
Nonalcoholic fatty liver disease (NAFLD), 
457-458 

Nonspecific dizziness, 260-261 

Norovirus, diarrhea and, 236-237 
Nummular dermatitis, 513, 513f 

Nystagmus 

in benign paroxysmal positional vertigo, 254 
direction changing, 256 


O 
Obstructive sleep apnea (OSA), 334-336 
Occult gastrointestinal bleeding, 349-350 
Olecranon bursitis, 4827 
Orthostatic dizziness, 261 
Orthostatic hypotension, 552-553, 553¢ 
OSA (obstructive sleep apnea), 334-336 
Osteoarthritis, 479-481, 4792, 480f 481 
Osteomyelitis, vertebral, 136-137 
Osteoporosis 
compression fractures due to, 131-132 
screening tests for, 24-25, 25t 
Osteoporosis Self-Assessment Tool (OST), 24 


P 
PAD (peripheral arterial disease), low back 
pain and, 135 
Pain. See Abdominal pain; Chest pain; Joint 
pain; Low back pain 
Pancreatic cancer, 448—449 
Pancreatitis 
acute, 35-36, 364, 38—42, 41f 
chronic, weight loss and, 578-581 
PAP smears, 20 
Parvovirus, joint pain and, 476-477, 477t 
Patellofemoral syndrome, 482+ 
PCL (primary CNS lymphoma), in 
HIV-positive patients, 87—88 
PE. See Pulmonary embolism 
Pemphigoid, bullous, 509, 509f 
Peptic ulcer disease (PUD) 
gastrointestinal bleeding and, 346-347, 346¢ 
weight loss and, 572-575, 5734, 574f 
Periarticular syndromes, joint pain and, 
481, 482¢ 
Pericarditis, acute, 169-170 
Periodic limb movement disorder (PLMD), 337 
Peripheral arterial disease (PAD), low back 
pain and, 135 
Peritonsillar abscess, sore throat and, 527—528 
Petechiae, 515 
Pharyngitis, GABHS, 522-524, 523¢ 
Pheochromocytoma, hypertension and, 
403-404, 403+ 
Pityriasis rosea, 512, 512f 
Plantar fasciitis, 482¢ 
Pleural effusion, 166-169, 167¢ 
PLMD (periodic limb movement disorder), 337 
Pneumonia, 176-178 
aspiration, 186—187 
bacterial, in HIV-positive patients, 
94-97, 95t 
community-acquired, 181-184, 183¢ 


hospital-acquired, 197 
ventilator-associated, 197 
Polyangiitis 
eosinophilic granulomatosis with, 498 
granulomatosis with, 498¢ 
microscopic, 498¢ 
Polymyalgia rheumatica, 482¢ 
Pons, infarction of, dizziness and, 
263-265, 263¢ 
Portal hypertension, manifestations of, 
314-317, 315f, 3162, 317¢ 
Possibilistic approach to ranking differential 
diagnosis, 3 
Postttest probability, 5 
Pragmatic approach to ranking differential 
diagnosis, 3 
Pregnancy, appendicitis in, 32 
Pretest probability, 3, 4 
Primary CNS lymphoma (PCL), in 
HIV-positive patients, 87-88 
Probabilistic approach to ranking differential 
diagnosis, 3 
Prognostic approach to ranking differential 
diagnosis, 3 
Prostate cancer, screening tests for, 11-12, 13¢ 
Prostate specific antigen (PSA), 11 
Prostatic hyperplasia, benign, 491-493, 492z 
Prostatitis, acute, 304-305 
PSA (prostate specific antigen), 11 
Pseudohyponatremia, hyponatremia with 
normal or hyper-osmolality and, 
423-424 
Psoriasis, guttate, 511-512, 511f 
Psoriatic arthritis, 473 
Psychogenic polydipsia, hyponatremia and, 
411-412 
PUD. See Peptic ulcer disease 
Pulmonary embolism (PE) 
dyspnea and, 291-296, 2924, 294f 295f 
loss of consciousness and, 547—548 
Pulmonary hypertension, 320-321, 320 
Purpura, 515, 515f 
Pyelonephritis, 303-304 


R 
RAS (renal artery stenosis), atherosclerotic, 
hypertension and, 398-399 
Rash, 501-520 
acne vulgaris and, 503-504 
bullous arthropod bites and, 508-509, 508f 
bullous impetigo and, 507-508, 508f 
bullous pemphigoid and, 509, 509f 
diagnosis of, 504-505, 505f 507-510, 
508f 509f 512, 512f 
differential diagnosis of 
constructing, 501, 502% 503, 503f 
ranking, 503-504, 5032, 506-507, 506f 
5062, 511-512, 511£ 5114 512f 
nummular dermatitis and, 513, 513f 
petechiae and, 515 
pityriasis rosea and, 512, 512f 
psoriasis and, guttate, 511-512, 511f 
purpura and, 515, 515f 
rosacea and, 504-505, 505f 
skin cancer and, 515-519, 516f-518f 
Stevens-Johnson syndrome and, 509-510, 
509f 510¢ 
syphilis and, secondary, 513-514 
tinea corporis and, 512-513, 513f 


urticaria and, 514, 514f 
varicella zoster virus and, 506-507 
Reactive arthritis, 477—478, 478¢ 
Reflex syncope, due to vasovagal syncope, 
535-537, 536f, 537f 
Renal arteries, thromboembolism of, 499 
Renal artery stenosis (RAS), atherosclerotic, 
hypertension and, 398-399 
Renal artery thrombosis, 498-499 
Renal cell carcinoma, hematuria and, 
375-376 
Renal hypoperfusion, acetaminophen-induced, 
495-496 
Renal tubular acidosis, 70 
Respiratory acidosis, 68-69, 69t. See also 
Acid-base abnormalities 
Respiratory alkalosis, 71. See also Acid-base 
abnormalities 
Respiratory complaints, acute, 173-199 
diagnosis of, 184-185, 187-196, 1914 
193f 194r, 195f 
differential diagnosis of 
constructing, 173-174, 174¢ 
ranking, 174-184, 177f 1774 1784 
179 1834, 185-187, 185f 186¢ 
influenza and, 174-180, 177f 1772 
1782, 179f 
pertussis and, 197-198 
pneumonia and 
aspiration, 186—187 
community-acquired, 181-184, 183¢ 
hospital-acquired, 197 
ventilator-associated, 197 
tuberculosis and, 189-192, 1914, 193f 
194-196, 194, 195f 
Reticulocyte count, 105 
Reticulocyte production index (RPI), 105 
Retinopathy, diabetic, 218-225 
Retroviral syndrome, acute, sore throat and, 
525-526, 525r 
Rhabdomyolysis, acute kidney injury and, 
497-498 
Rheumatic fever, joint pain and, 478, 478¢ 
Rheumatoid arthritis, 471-472, 471f, 472t 
Rosacea, 504-505, 505f 
Rotator cuff disorder, 482¢ 
Rotator cuff tear, 482 
RPI (reticulocyte production index), 105 


S 
SAH (subarachnoid hemorrhage), headache 
and, 362 
Salmonella gastroenteritis, 238-239, 238t 
SBO (small bowel obstruction), 44—45 
Screening tests, 9-25 
for abdominal aortic aneurysm, 18-19 
for breast cancer, 21—22, 224, 23t 
for carotid artery stenosis, 19 
for cervical cancer, 20—21 
for cholesterol, 15—17 
for colon cancer, 12—15, 144 16¢ 
guidelines for, 10-11 
for lung cancer, 17, 18¢ 
for osteoporosis, 24-25, 25¢ 
for prostate cancer, 11-12, 13¢ 
reasoning behind use of, 8-10, 9f; 10f 
Seizures, loss of consciousness and, 549-550, 
5492, 550 
Sensitivity, 6, 6¢ 


Septic arthritis, 468 
Septic shock, 429, 430, 432-434, 433f, 434t 
Sexual activity, headache associated with, 363 
Sexually transmitted infections (STIs), 
urethritis from, 305-306 
Shiga toxin-producing E. coli, 243-244 
Shigella, diarrhea and, 243 
Shingles, 506-507 
Shock 
anaphylactic, 439-441 
cardiogenic, 429, 436—438 
hypovolemic, 429, 435-436, 435 
septic, 429, 430, 432-434, 433f 434¢ 
SIADH (syndrome of inappropriate 
antidiuretic hormone) secretion, 
hyponatremia and, 417-418 
Sickle cell anemia, 116-119, 117f 118¢ 
Sick sinus syndrome, bradycardia from, loss of 
consciousness and, 545—546 
Situational syncope, 556 
Skew deviation, 256 
Skin cancer, 515-519, 516f-518f 
SLE (systemic lupus erythematosus), 
473-475, 473t-475t 
Sleep apnea, 334-336 
Small bowel bleeding, 350 
Small bowel obstruction (SBO), 44—45 
Society of Vascular Surgery guidelines, for 
abdominal aortic aneurysm screening, 19 
Sore throat, 521-529 
diagnosis of, 524-526, 5244, 5254, 
528-529 
differential diagnosis of 
constructing, 521, 522 
prioritizing, 521-524, 5224 523¢ 
526-528, 526t 
infectious mononucleosis and, 
524-525, 524t 
Lemierre syndrome and, 528-529 
peritonsillar abscess and, 527-528 
pharyngitis and, GABHS, 522-524, 523¢ 
retroviral syndrome and, acute, 
525-526, 525¢ 
Spinal epidural abscess, low back pain 
and, 136 
Spinal stenosis, low back pain and, 133-134, 
1334, 134¢ 
Squamous cell carcinoma, 516-517, 517f 
Staphylococcus aureus, diarrhea and, 238t 
Starvation ketosis, 63 
Stevens-Johnson syndrome, 509-510, 
509% 510z 
STIs (sexually transmitted infections), 
urethritis from, 305-306 
Stool DNA test, 14 
Subacromial disorder, 482 
Subarachnoid hemorrhage (SAH), headache 
and, 362 
Subdural hematoma, headache and, 366-367 
Substance abuse 
alcoholic liver disease and, 445, 447-448 
alcohol use disorder and, weight loss and, 
576-577, 577t 
alcohol withdrawal and, 205-206, 206f 
ecstasy intoxication and, hyponatremia 
and, 424 
headache with substances or their 
withdrawal and, 360-361 
MDM<A intoxication and, 424 
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Substances, headache associated with, 
360-361 
Syncope. See under Loss of consciousness 
Syndrome of inappropriate antidiuretic 
hormone (SIADH) secretion, 
hyponatremia and, 417-418 
Syphilis 
in HIV-positive patients, 89-93, 90f 
91f 92t 
secondary, rash and, 513-514 
Systemic lupus erythematosus (SLE), 
473-475, 473t-475t, 4981 


T 

Temporal arteritis, headache and, 
365-366, 365¢ 

Tendinitis, Achilles, 482 

Tenosynovitis, DeQuervain, 482¢ 

Tension headache, 356 

Thiazide-induced hypercalcemia, 385 

Threshold model, 5-6, 5f 6f 

Thrombocytopenic purpura 

idiopathic, 142 
thrombotic, 143 

Thromboembolism, of renal arteries, 499 

Thrombotic thrombocytopenic purpura 
(TTP), 143 

Thunderclap headache, benign, 363 

Tinea corporis, 512-513, 513f 

Toxin-mediated gastroenteritis, 
237-238, 238¢ 

Toxoplasmic encephalitis, in HIV-positive 
patients, 85-87, 86f 

Travelers’ diarrhea, 245 

Trochanteric bursitis, 4827 

TTP (thrombotic thrombocytopenic 
purpura), 143 

Tuberculosis, 189-192, 1917, 193f 194-196, 
194r, 195f 


EDVT (upper extremity DVT), 
325-326, 326t 
Icerative colitis, weight loss and, 583-584 
Icers 
of foot, diabetic, 223—225, 224t 
peptic. See Peptic ulcer disease 
Itrasonography, in appendicitis, 32 
nconsciousness. See Loss of consciousness 
nderproduction anemia, 107 
nintentional weight loss, 561-586 
alcohol use disorder and, 576-577, 577t 
bacterial overgrowth and, 581-582 
cancer cachexia and, 564—566 
celiac disease and, 584-586, 585f 
Crohn disease and, 582-583 
depression and, 566-568 
diagnosis of, 566-570, 569, 570f 575, 
577-578, 581-584 
differential diagnosis of 
constructing, 561, 562f 563-564 
ranking, 564-566, 5652, 571-575, 572% 
573t, 574f 576-577, 577t, 578-581 
hyperthyroidism and, 568-569, 5692, 570f 
inflammatory bowel disease and, 582—584 
pancreatitis and, chronic, 578-581 
peptic ulcer disease and, 572-575, 
573t, S74f 
ulcerative colitis and, 583—584 
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Upper extremity DVT (UEDVT), 
325-326, 326t 

Uremic acidosis, 63 

Urethritis, from sexually transmitted 
infections, 305-306 

Urinary retention, acute kidney injury 
and, 491 

Urinary tract obstruction, 494 

Urosepsis, 306 

Urticaria, 514, 514f 

US Preventive Services Task Force (USPSTF) 
guidelines, 10-11 

for abdominal aortic aneurysm 
screening, 19 

for breast cancer screening, 22 

for carotid artery stenosis screening, 19 

for cervical cancer screening, 21 

for cholesterol screening, 16-17 

for colon cancer screening, 15 

for lung cancer screening, 17 


for osteoporosis screening, 24-25 
for prostate cancer screening, 12 


Vv 

VaD (vascular dementia), delirium and 
dementia and, 210-211 

VAD (vertebral artery dissection), dizziness 
and, 268-269, 269¢ 

Vaginitis, 301-303, 302 

Variceal hemorrhage, esophageal, 
345-346, 345¢ 

Varicella zoster virus, rash and, 506-507 

Vascular dementia (VaD), delirium and 
dementia and, 210-211 

Vasovagal syncope, reflex syncope due to, 
535-537, 536f, 537f 

Venous insufficiency, 321-322, 321f 

Ventilator-associated pneumonia, 197 

Ventricular tachycardia, loss of consciousness 


and, 543-545, 544f 


Vertebral artery dissection (VAD), dizziness 
and, 268-269, 269¢ 

Vertebral osteomyelitis, 136-137 

Vertebrobasilar insufficiency, dizziness and, 
262-263, 262t 

Vertigo, 247, 249, 249f-254f 249t 

positional, paroxysmal, benign, 253-255 

Vestibular neuritis, acute, dizziness and, 257 

Vitamin B, deficiency anemia, 110-111 

Vitamin K deficiency, 148 


Ww 

Water intake, inadequate, hypernatremia 
secondary to, 427 

Weight loss, unintentional. See Unintentional 
weight loss 

Wernicke encephalopathy, 205, 206 

WHO Fracture Risk Algorithm (FRAX), 24 

Wolff-Parkinson-White syndrome, 557-558, 
557f, 558f 


